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Reports that the cast iron lining of the St. Clair 
tunnel was being seriously corroded by the condensa- 
tion from the locomotive gases have recently been in 
circulation. We have made inquiry to ascertain the 
truth of this report and are informed by Chief Fin 
gineer Joseph Hobson that so far the locomotive gases 
have had no appreciable effect on the tunnel lining 
About a year ago estimates were obtained of the cost 
of moving the traffic through the tunnel by electricity; 
but results were not satisfactory and the matter was 
allowed to drop. 


Electric cars for street watering are proposed by the 
Toronto Street Railway Co., and the company has made 
an offer to water the 60 miles of streets on which its 
tracks are laid, four times daily for 65 cts. per mile 
per day, the city furnishing the water. 


A new water supply for the city and county of San 
Francisco is contemplated and b‘ids are asked until 
May 22. Bidders must state the location, altitude and 
extent of the drainage area from which they propose 
to furnish water, give the average flow for the several 
months of the year, an analysis of the water, distance 
from the city, information regarding reservoirs, con- 
duits and supply works in general, estimated cost of 
from 30,000,000 to 60,000,000 gallons per day, and cost 
of an adequate distributing system. The official re- 
quest for proposals states definitely that it is the pur- 
pose of the Board of Supervisors to obtain a water 
supply and to construct or have constructed the neces- 
sary works, submitting the scheme to the electors for 
vote as soon as the cost can be ascertained. Mr. J. A. 
Russell is Clerk of the Board of Supervisors and Mr. 
Jas. Denman is chairman of the committee on water 
supply. 


Plans for a gravity water supply fer Troy. N. Y.. 
have been approved by the water commissioners, se 
far as they relate to the taking of water rights and 
land for reservoirs and a pipe line. Mr. Richard F. 


Hall has been appointed superintendent of construc- 
tion. 








Further particulars concerning the electrical power 
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transmission plant at Co!umb‘a, S. C., illustrated in our 
last issue, have been furnished to us by the General 
Electric Co. It appears that the site was such that it 
was necessary to locate the mill building some 800 ft. 
distant from the water wheels. Of course a rope drive 
could have been employed to carry the power over this 
distance at very smatl first cost: but it was finally de- 
termined to use electric transm'ssion instead and in- 
stall a separate motor for each department. To insure 
absolute regularity of speed the three-phase system was 
adopted and the further advantage was secured of doing 
away with commutators and avoiding sparking. The 
turbines generate about 1,000 HP., and are direct-con- 
nected to two special slow-speed generators, each of 
500 K.-W. capacity, running at 108 revs. per minute 
and generating a 575-volt current. The armature of 
the machine is 10 ft. in diameter. The total weight 
of the machine is about 100,000 Ibs. Inside the mill 
are 17 65-HP. motors placed overhead and driving 
sections of line shafting by direct belting. The speed 
of these motors is 535 revs. per minute and tae varia- 
tion in speed from fuil load to friction load is sxid tu 
be less than 2 These machines have neither commu- 
tators nor collecting rings and the armature rheostat 
is operated by a lever from the floor. 


The report of the Board of State Engineers of 
Louisiana on the levee work of the last two years 
states that the contracts under which the work has 
been done comprise the building of 254 miles of new 
levees, and the raising and enlarging 369 miles of old 
levees two to three feet above highest recorded flood 
levels, with corresponding increase in section. The 
earthwork amounted to 25,478,521 cu. yds., at a cost 
of $4,438,020, including extra prices paid for early com- 
pletion of important works, the average cost being 
thus about 174 cts. per cu. yd.. About 91 miles of 
wooden revetment were also built. 


A ship canal from Philadelphia across New Jersey 
to New York bay is projected, and a committee to 
consider way of carrying it out has been appointed by 
the Mayor of Philadelph'a. The proposed canal is 44 
miles tong, 11 miles to be through the widened bed of 
the Delaware & Raritan Canal. It is to be 90 ft. wide 
at the bottom and 150 ft. at the top, with a summit 
evel of 50 ft. and a draft of 20 ft. The preliminary 
step in its construction, as called for in a resolution 
adopted at the meeting on Monday, is the appropria 
tion of $10,000 by the city of Philadelphia for a pre 
liminary survey of the route. A few of the promoters 
of the scheme are in favor of reviving the old project 
of a canal directly east across New Jersey to the At- 
lantic. The majority have many reasons why it shou! 
connect with New York by Raritan Bay and Staten 
Ist:and Sound—practically an inland route. The mouth 
of the shorter canal wou'd lie in the shifting sands of 
the Atlantic, and vast expense would be necessary te 
keep the channel open. and heavy storms might close 
it for navigation. 


The improvement of Riverside Park, New York, is 
now being carried out, an appropriation of $750,000 
having been made for the work. The park is on the 
west side of the city overlooking the Hudson River. 
New driveways and walks are being laid out, foot- 
bridges will be thrown across the railway tracks to 
afford access to the boathouses, etc., and it is proposed 
to build a viaduct to carry the Riverside Drive across 
the valley from 94th to 98th Sts. 


The most serious railway accident of the week was 
a derailment May 2 on the Florida Central & Penin- 
sular Ry., near Plant City. A trestle gave way under 
& passenger train, the engine was overturned ani 
three cars were derailed. Three men were injured. 


—— 
The following bridge accidents have been noted by 
Mr. ©. 8S. Stowell, of Albany, N. Y.: On April 26, 
two bridges on the Great Northern Ry. near Fort 
Buford, were burned.—On April 28, while a party of 
seven men were crossing a bridge at Cypher, Bed- 
ford county, Pa., in a carriage, the structure was 
blown down, The horse was killed and five of the 
men badly injured.—-On April 23, a highway bridge 
near Au Gres, Mich., broke down under a carriage 
containing two persons. one of whom was badly in- 
jured.—-A span of the Wisconsin & Michigan Ry. 
bridge, 60 ft. long, near Menominee, Mich., was 
carried away by a flood, April 24.——A bridge on the 
Chicago, Burlington & Northern Ry., about 20 miles 
north of Dubuque, Ia., was washed away May 1. 


The shops of the Marietta & North Georgia Ry. at 
Marietta, Ga., were destroyed by fire May 1. Five 


engines and several passenger and freight cars were 
burned. 


The Webb Academy and Home for Shipbuilders, 
founded and endowed by Wm. H. Webb, the veteran 
shipbuilder, and located at Fordham Heights, New 
York city, was formally dedicated on Saturday, May 
5. The institution at present offers facilities for the 
education of about @) boys, who will reside in the 
building and to whom not only free tuition but free 
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board and lodging will be furnished The total 
amount given by Mr. Webb for the erection and en 
dowment of the institution is said to be in excess of 
$2,000,000. A number of students have already been 
enrolled, and it is expected that the full eapacity of 
the institution will be taken in the fall. A separate 
part of the institution constitutes a home for aged 
and indigent shipbuilders and their wives. The Board 
of Trustees of the institution consists of Wm. H 
Webb, Jas. M. Brown, Chas. L. Smith, Chas. H 
Cramp, Richard Poillon, Henry Steers, Prof. W. P 
rrowbridge, Andrew Reed, Thos. F. Rowland and 
Stevenson Taylor 


The Chicago & St. Louis Electric Ry. has been put 
under construction, 35 men and teams, ac cording to 
the news dispatches, being at work at Alpine Heights 
about 20 miles from Chicago. This force, it is stated 
will soon be largely increased. Chief Engineer Hughes 
is reported as saying that it is the company’s intention 
“to have 24 miles of the Chicago division from Chi 
cago to New Lenox, 54 miles easi of Joliet, in opera 
tion as a suburban line by fall. The power house will 
be at New Lenox. The equipment of ralls and ties 
has already been arranged for, and they will be put in 
place as soon as the road is graded. We have already 
24 miles graded from a point opposite Decatur to Bar 
nett. The company owns 2,000 acres of coal land in the 
vicinity of Edinburg. We have three propositions under 
consideration for motors to be guaranteed to run 100 
miles an hour. The road bed is to be very fine—tech 
ballast and 75-Ib, steel rails—equal, if not superior, to 
the Hudson River railroad. We also have three propo 
sitions for entering the city. We shall probably choose 
an elevated road so as to incur the least amount of 
delay for trains."* 





The elevation of the tracks of the Chicago, Rock 
Island & Pae‘fic and Lake Shore & Michigan Southern 
railways in Chicago, according to the plans of the 
rdinance passed March 26, 1894, seems likely to be 
earried out with some modifications notwithstanding 
the refusal of the companies at first to accept the o 
dinance. A communication was sent to the city by 
the railway compan‘es on April 30 in which they asked 
that the ordinance be made mandatory and a‘l daw 
uges to property be assumed by the city, the ra‘lways 
putting up $100,000 to pay them. They also ask that 
they be allowed to increase the elevation of the track 
1 ft. at Archer Ave., 22d St., Sist St.. Sist St., 53d 
St. and Wentworth Ave. and 6 ins. at 35th St. and 
47th St., with a corresponding reduction in the depres- 
sion of the streets, and that the subway at 18h St 
be postponed until the elevation of the St. Charles “Air 
Line R. R. One mile of track is t» be elevated each 
year. The approx:mate amount of work to be done 
ind the conditions of the original ordinance were given 
in our issue of April 26. The proposition of the rail 
way companies will be submitted to the City Councils 
Committee on Railways and it is probable that an 
ordinance will be drafted containing the above mod 

fications and submitted to the City Counells for 
tion. 


ar 


A Y bridge is reported to be projected at Cinctu 
nati to connect that city with Newport and Coving 
ton, on the opposite side of the Ohio. According to 
newspaper reports the bridge would start from the foot 
of Broadway in Cincinnati and would extend part way 
across the river and then divide, one branch leading 
to Newport and one to Covington, cities located ov 
opposite sides of the Licking River. The bridge wou'd 
be designed only for rapid transit electric railway 
tracks, 


The latest engineering school to establish a mechani 
cal laboratory is the University of West Virginia, lo 
cated at Morgantown, on the Baltimore & Ohio. The 
equipment of the laboratory is now being purchased 
by Prof. Wm. 8. Aldrich, M. Am, Soc, M. E., and will 
include a storage battery plant, are and incandescent 
dynamos and motors, electrical testing and measur 
ing instruments, simple and compound engines, in 
stalled so as to work as a triple expansion engine of 
100 HP., exhaust steam and independent jet and sur 
face condensers, compound pumping engines for res 
ervoir service and duty tests, and high-pressure << 
tional boilers, set for coal and natural gas firing. 
The present equipment of standard engineering testing 
and measuring instruments and accessories wiil be 
materially inereased. 


The width of any streets lald out hereafter in uaim- 
proved sections of Philadelphia is to be 73 ft., acd 
every fifth street is to be 100 ft. wide, aceording to 
the provisions of an ordinance now pending before the 
city counciis. 





Extensive phosphate deposits have been discovered 
in eastern Tennessee, in Wayne, Hickman, Lewis and 
Perry counties, and the usual boom is reported to be 
rapidly developing. The discoverer of the deposits is 
sald to be Mr. R. W. Childs, of Linden, Perry Co., 
who is making arrangements for the establishment of’ 
fertilizer factories to utilize the product 
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THE ANDERSON SYSTEM OF GARBAGE 
CREMATION, 

Among the many ingenious forms of garbage fur 
naces perhaps the most recent and novel is one re 
cently tested at Chicago, which is an adaptation of 
the method of burning green brick, other clay bod 
ies, or coke by passing the same on cars through 
a tunnel-shaped kiln. This style of kiln, and its 
udaptation to garbage cremation, is the invention 
of Mr. J, C. Anderson, President of the Anderson 
Coke, Gas, Power & Reduction Co., 937 The Rook 


ery, Chicago owns the rights for 


This company 





FIG. 1. END VIEW OF 
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Through each tunnel a standard gage track of 
8O-lb. steel rails is laid. The outer walls are per 
forated at the base with arches, permitting access 
beneath the cars in the tunnel. Above these for a 
space of three car lengths openings are made 
through which the fuel is supplied to the fire, which 
is burning inside the walls in the upper chamber. 
The oil used for fuel is forced into the fire by a 
large volume of compressed air. These openings 
usually begin at the end of the fourth car length 
from the entrance of the tunnel and end at the 
third ear length from the outgoing end, which in a 


ANDERSON GARBAGE FURNACE, SHOWING CONVEYOR REMOVING 


ASHES FROM CAR. 


in the United States. A model of the 
Anderson brick kiln was exhibited by the United 
States Patent Office at the World's Columbian Ex- 
position, accompanied with a list of the patents 
upon it (two of March 6, one of March 27, 1885, 


the system 


and six of March 25, 1890), and a brief description, 


which latter was so brief and clear as to warrant 
xiving it here, as follows: 

This is a continuous kiln, or double tunnel, through 
which two trains of fireproof cars loaded with green 
brick to be burned pass in opposite directions, the 
heat from the burned brick at the outgoing end being 
transmitted to the green brick in the opposite tunnel 
in sufficient degree to raise the water smoke and pur 
tially burn them before they reach the furnace, The 
water smoke being decomposed and utilized as hydro 
gen gas, js drawn forward to the furnace fires located 
in each of the sidewalls near the center of the tunnel 
und there burned. Crude oll is generally used for 
fuel. The fireproofed cars are sealed so as to protect 
them from the effect of the heat and prevent the in- 
gress of cold air to the burning chamber. Whenever 
a car of green brick is forced tuto the tunnel, a car 
of burned brick Is ejected from the opposite end of the 
same tunnel, and thus the operation of burning may 
be continued indefinitely without interruption for cool- 
ing the product. 


In experimenting 
Mr. Anderson employed a 
had 
brick. 
in the kiln to adapt it to its new use and appliances 
were added for automatically loading and unloading 
the garbage cars, The following description of the 
large experimental plant at Chicago is given substan 
tially as sent to us by Mr. J. C. Cushman, Secretary 
of the Anderson Coke, Gas, Power & Reduction Co.: 

A double tunnel, 280 ft. in length, with heavy 
walls of brick, is shown in end view by Fig. 1 and 
in side view by Fig. 2, both from photographs 
Each tunnel has double arches overhead, the 
space between the upper and lower being used for 
the various flues, by means of which the air cur- 
rents are regulated, these in turn being con 
nected with brick chimneys or stacks, 127 ft. in 
height, each tunnel having its own stack. The face 
of the lower arches and side walls, where the heat 
are lined with the best quality of 


with the burning of garbage 
tunnel kiln in Chicago 
for burning fine 
changes were made 


which been used four years 


pressed The necessary 


way 


is most 
tirebrick 

Che outer walls of the tunnel are securely bound 
with upright buckstays of SO-lb. steel T-rails, 4°4 
ft. « 


intense, 


to ¢ 


. tied across, over and beneath the walls, 
with 114-in. steel rods. The walls are provided with 


expansion joints. 


ten-car tunnel brings the first fire contact one-half 
ear length beyond the center, allowing that excess 
tor the complete evaporation of moisture. 

The inside walls are provided with an iron 
trough, filled with sand, attached to them the entire 
length, just below the under surface of the car 
platform. The width of the tunnel is sufficient 
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the next car when coupled together, thus forming 
« continuous platform for the entire train. 

Beneath the outer edge and attached to both 
sides of each platform for its full length projects 
a steel plate about 4 ins. in depth and \% in. in 
thickness. These plates run through sand placed in 
troughs running the whole length of each side of 
the tunnel forming a seal which practically divides 
the tunnel into an upper and lower chamber. The 
load upon the car passes through the upper chamber 
and the body of the car beneath the fireproof plat 
form, through the lower chamber. 

The trains in the two tunnels always move in 
opposite directions, At each outer end of the tun 
nels there is a transfer car provided on its surface 
with a track that registers with the tracks in the 
tunnels and it is over the track on these transfer 
cars that cars are enabled to enter or leave <he 
tunnel, The train is moved through the tunnel by 
cable, or any other suitable power. 

When a fresh car is to be run into the tunnel, it 
is first placed upon the transfer car and the latter 
is placed in position to register with the track of the 
ingoing tunnel. At the same time a transfer car is 
placed in position to register with the track at the 
outgoing end, to receive the car that must emerg: 
from the tunnel, 

At a signal the door of the outgoing end of the 
tunnel is hoisted sufficiently to clear the surface 
of the car platform, the steam power applied to 
the cable and the train slowly moved. Mean 
time, at the ingoing end, a car to be loaded has 
been coupled to the train within the tunnel and 
enters the conveyor and chute, shown in 
Fig. 1, load the car with 18 to 20 cu. yds. of 
gurbage. At the opposite end the emerging car as 
it passes beneath the ash conveyor, shown in Fig. 
1, has been completely cleaned from the few ashes 
which remain after passing through the fire, and is 
at once in readiness to be transferred to the track 
at the ingoing end of the opposite tunnel, where it 
receives a fresh load of garbage, and thus imme 
diately starts on its return trip to the opposite end 
of that tunnel. 

Upon its first entrance into the tunnel the fresh 
load of garbage on the car comes in contact with 
an atmosphere of about 212° F. Evaporation of 
moisture at once ensues, which, laden with gases as 
it arises, is caught up by the air currents and drawn 
along in the direction the cars are moving, under 
the arch of the tunnel, until they reach the fire 


as it 





FIG. 2. SIDE VIEW OF ANDERSON GARBAGE FURNACE, SHOWING USE OF AIR POKER. 


to admit the passage of cars when the walls are 
expanded without impingement, and the tunnel here 
described holds ten standard size flat cars, each 28 
ft. in length. These just fill the space inside the 
doors which close the entrance when in operation. 
The bodies of the cars are of steel construction 
with floors or platforms of firebrick, the platforms 
being about 8 ins. in thickness and extending at the 
end so as to come in contact with the platform of 


zone, where, in a temperature of about 3,000° F., 
they mingle with the necessary amount of oxygen 
to convert them into inflammable gases, and at 
once ignite and add a large volume of fuel to the 
flames at this point. As the car progresses in the 
direction of the fire, the temperature rises rapidly, 
and the garbage on the car, freed from its moist- 
ure, becomes dry and highly inflammable. When in 
its turn it has reached the fire zone ft bursts into 





ore 
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flame, and the more combustible contents are at 
onee consumed. The ashes, however, exert their 
tendency to obstruct, but this is met with powerful 
currents of compressed air mingled with crude pe- 
troleum, which bore their way into and through the 
mass, conveying fresh supplies of oxygen to re- 
inforce the flames. To further overcome the re 
sistance of the ashes, an air poker is used, 
consisting of an iron pipe, or tube, with 
sieve-like openings near the end. This tube 
it attached to a hose connecting it with the air 
compressor. The operator seizing this tube thrusts 
it under the contents of the car as it is passing 
through the fire zone, and the fresh air, forced in 
under a pressure of 40 to 60 lbs. per sq. in., raises 
the ashes as if they were struck by a cyclone, scat- 
tering their particles in fine dust, in which con 
dition the flame, thus suddenly reinforced by the 
large volume of oxygen, consumes them before they 
can settle down again, and cremation is practically 
complete. During the experiment at Chicago less 
than 8% of the mass, in the shape of fine ashes, 
remained after passing through the zone of fire. 

Crude petroleum is used freely in the initial firing 
to raise the heat, but after the required degree is 
once attained, but little, if any, oil is necessary, as 
the gases and water utilized are, in fact, more than 
sufficient to carry on the work of combustion, be- 
sides furnishing the requisite steam for operating 
the power plant. Mr. Anderson estimates the cost 
of constructing and fully equipping a plant under his 
methods, with a capacity for cremating 100 cu. yds. 
per hour, at not over $60,000, exclusive of the land 
on which it is located. 

The tunnel where the late experiments were made 
developed a speed of about two cars per hour in 
each tunnel, which could have been materially in 
creased had facilities been provided for handling the 
cars with greater rapidity. It is estimated that 
with the conditions of heat attained cars can be 
passed at the rate of eight per hour through the 
two tunnels, and the experiments show that no 
offensive odor is perceptible from the operation. 


COMPARATIVE TESTS OF CEMENT BY 
FLEXURE AND TENSION. 
By Edwin J. Morrison. 
The following tests are a continuation of the 
series of comparative transverse and tensile tests 
of cements made by the writer and Mr. Herman 


TABLE SHOWING RESULTS OF COMPARATIVE 
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E. Abbott in 1892 and 1893 and published in En 
gineering News of Dec. 14, 1893.* These additional 
tests were undertaken at the suggestion of the 
editors of Engineering News for the purpose of ob 
taining similar figures for the strengths of cement 
mortars made with the standard crushed quartz 
recommended by the committee of the American 
Society of Civil Engineers, instead of with natural 
sand sifted to corresponding degrees of fineness 
These tests have been made with the original ap 
paratus and were conducted in all particulars like 
the first tests, with the exception of the use of 
erushed quartz in place of sand. Three cements 
were used, viz.: Alsen’s Portland and Newark and 
Hoffman Rosendale. The two first-named cements 
were fresh, the last had stood about three months 
in a paper bag and showed signs of deterioration. 
The accompanying table contains the record of 
283 tests, of which number 87 were tensile tests 
and 196 transverse tests. The 196 transverse tests 
were made upon 91 prisms, 79 prisms being first 
broken at a 4-in. span, and then the longer frag 
ment, and sometimes both fragments, broken at a 
2%-in. span. The 79 tests at a 4-in. span gave a 
value of coefficient C** = 1.54, and 105 tests, all 
second breaks at a 2%-in. span, gave a value of 
coefficient C = 1.67, showing an increase of strength 
in the case of second breaking of about 8%. In the 
first series of tests it will be remembered thut 
about the same number of tests showed about the 
same excess of strength in favor of first breaks. 
The deductions to be drawn from these two sets of 
experiments (about 400 tests in all) conducted under 
practically the same conditions, would seem to be 
that second breaks are just as good as first breaks 
as an indication of the ultimate strength of cement. 
This would be an enormous advantage for the 
transverse method of testing, since from each prism 
we would get two, and often three, good tests in- 
stead of one doubtful one from each briquette 
broken by tension. The mean value of coefficient 
} in the following table is about 1.60 and is some 
what lower than the mean value of C obtained in 
the first series of experiments, as would be expected 
_*Graduating thesis awarded first prize in Engineering 
ae Thesis Competition of 1893. 
oefficient C represents the actual strength of tne 
prisms tested transversely divided by the theoretical 
strength which they would have calculated by tne 
common formula 4 W-=1-6 Rwd? from the average 


tensile strength of the bri tt » same set. See 
ing News, Bee 14. ‘oe’ es in the same set. Se 


TENSILE AND BENDING TESTS OF CEMENT 
Briquettes—————_ 
(Tension.) 


e . 
- ¥ : ~ Reid 
7 $3 3 x a r Remarks 
= a2. = ¢ Sie 
Ss % £83 
cn, hi. 2 
1 5 38 28 34.3 100 1.69 
< 1.67 24-in. span.** 
+ 6 76 39 51.5 100 2.24 — > 
5 2.87 2\-in. span.** 


7 1.67 

1.54 2\%4-in. span.** 
1 4 36 27 33. 1001.73 
¥ : 1.538 2\%4-in. span.** 
‘ 4 58 49 53. 75 2.00 Pog cpan.2* 
2.20 214-in. ee 
28 3125 95112. 100 1.28 — ae 
1 





1.50 2\%4-in. span.** 

4 17 18 14. 100 1.10 2%-in. span.** 

= 2%-in. span.** 
De 





> 2-in. span.** 
75 1.07 
1.04 24%-in. span.** 
1 38 18 9 11.3 100 1.58 Cement had stood 3 mos. 
in a paper bag. 
1.66 244-in. span.** 
100 1.37 2%-in. span.** 
1.47 2%-in. span.** 
100 1.77 
1.55 24%-in. span.** 
1 3 38 27 32. 100 1.10 Prisms kept in molds & 


Doubtful. 


tea F 
= 
= 
a 
mt 
on 


a hrs Ingr than briquettes 
e 1.40 2\%-in. span.** 
7 185 130 158. 100 1.90 


4 : 
2.20 21 i oe 
4 233 160 205. 100 2.12 — a 
2.60 2\4-in. span.** 
? 5 6 10 «16. «686 1.19 2%-in. span.** 
2 90 78 84. 100 — 
1. 2\%in. span.** 
3 140 120 131. 100 1.41 " —_ 
1.76 2%in. span.** 
1 4 32 2 2. 100 1.38 
7 4176 117 138. 100 1.05 
P ; 1.50 2\%-in. span.** 
28 4170 126 148. 75 1.04 


7% > -1— 4 


Doubtful 


87 


Temperature of room, 56° F.; temperature of water 50° F. 
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from the fact that all the tests recorded below 
were upon quartz mixtures of tender age. Sets 3 
and 7 have been marked as doubtful in the follow 
ing table, because the tests showed less strength 
at 28 days than at 7 days, but they have been im 
cluded in the averages, since there was no other 
reason for discarding them. Both of these sets 
showed unusually low values of coefficient C. The 
good breaks, a little 
below the average obtained in the first series of 
tests. The tensile tests made on a Fairbanks ma 
chine showed the unusually high average of 92 

good breaks. 

It was expected that one of the effects of using 
standard crushed quartz with cement would be 
shown by a high average strength for specimens 
carefully prepared; but by comparing the results in 
the following table with those obtained in the firs 
fests, it appears that the same cements mixed with 
common sand, sifted to conform to the same degre 
of fineness as the quartz, show a little greater 
strength. There was no noticeable increase in th: 
uniformity of breaking. 


transverse tests showed (4 


CABLEWAYS AND CANTILEVERS ON THE 
CHICAGO DRAINAGE CANAL 

The rivalry still continues between the eableway 
and the cantilever in handling the rock on the line 
of the Chicago drainage canal, as doseribed in our 
issue of June 1, 1893, in connection with an illus 
trated description of this work. When taking out 
the first “lift,” the cantilever had much advantage, 
for the rock broke up in small pieces, convenient for 
loading into the skips. The capacity of the canti 
lever skips is from 7,000 to 10,000 Ibs., and, as 
stated in our illustrated description of the machine 
(Eng. News, Oct. 5, 1893), the Brown Hoisting & 
Conveying Machine Co., builders of the cantilevers, 
guarantee a capacity of 25 trips per hour, or SS 
tons. The company informs us, however, that the 
cantilever has recorded an average of 43.8 trips pet 
hour for an entire day (43S loads in a day of 10 
hours) and has made 9 trips in 124% minutes 

This 438 loads (averaging 1% eu. yds. of rock in 
place per load), which now stands as the best re 
ord for a day’s work of a cantilever, is equivalent 
to 1,550 tons, or about 766 cu. yes. of rock in 
place. During the month of February a cantilever 
working on the second lift moved 6.379 loads, 
working on 21 days, or a total of 186 hours, an 
average for the whole month of 34.3 loads per hour 

The Brown Hoisting & Conveying Machine Co 
has now 11 cantilevers at work along the line 
of the canal, of which 3 were sold outright and S 
are operated by the company moving rock under 
contract with the contractors at 15 cts. per en. yd 
The price of the cantilever is about $28,000 

One cableway in February moved 4,407 loads 
(averaging 244 cu. yds. of rock in place per load) in 
21 days, working on the second lift, and we are in 
formed by the Lidgerwood Mfg. Co., builders of 
the cableways, that a daily output of 
1,094 tons has recently been recorded by a cable 
way; the daily average, however. seems to be about 
1,000 tons, or about 500 eu. yds. of rock in place. 

In comparing these figures for output. it is fair 
to say that the cantilever has had somewhat of an 
advantage in making records, as a choice could b 
made between the 11 cantilevers at work, while up 
to the present time only three cableways are at 
work on the canal, one of which is working in 
earth. Recently, however, eight new cableways 
have been ordered by contractors on the canal, four 
by Mr. C. H. Locher and four by the Des Plaines 
Construction Co. The new cableways will have 
a greater span and heavier cable than those now at 
work, and are expected to show a larger output 
The price of a cableway is something less than 
$14,000. 

Since work began on the second and third lifts 
the character of the rock has materially 
changed, and it uow breaks up in large 
blocks. Under these conditions the cable 
way works with a certain advantage, for these 
large pieces, which could not be loaded into skips 
without reblasting, can be handled by a sling from 
the cableway, and need be hoisted only high enough 
to clear the edge of the cut and reach the desired 
position on the spoil bank. With the cantilever, 
rock can be handled by hooks or chains, but it is 
not done on account of the possibility of the load 
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falling through insecure fastening. It will be re- 
membered that the cantilever lifts the load from 
the pit, carries it over the roof of the engine house 
and deposits it on the spoil bank. Secure fastening 
of the load, therefore, is important. With the ca- 
bleway the entire space traversed by the fall block 
is clear; hence large blocks can be handled without 
loading. into skips without danger to the men be- 
low. 

To prevent any injustice to either of the tirms 
interested we have submitted proofs of the above 
article to each of them with an invitation to each 
to present such criticisms or additional matter as 
they choose. The letters received in reply are ap- 
pended. 


Sir: Your article on “Cableways and Cantilevers on 
the Chicago Drainage Canal’? was subm(‘tted to this 
company. As the article in certain parts wou'd lead to 
a wrong conclusion, the following information is given: 
This company bas built many cableways, and when the 
problem of handling rock on the canal was presented, 
where a machine was required that could be easily and 
rap'dly moved along the berme to avo!d blasts and to 
follow the work, the cableway was at once discarded 
as not suitable to the requirements and the cantilever 
was designed. The first plan was for a machine to 
handle 1,000 cu. yds. of rock in place in a day of 10 
hours; but this capacity was cut down, because the 
contractors decided that it was impossibie to work 
sufficient men on a face to loosen rock and fill buckets 
for so large a quantity. The guarantee of 250 loads 
per day was then given, which was satisfactory to the 
purchasers. 

Our buckets have a capacity of 75 cu. ft. even full, 
equivalent to 1.75 cu. yds. of solid rock in place—about 
3% tons. The weight of the limestone where the 
cantilevers are at work is 150 lbs. per cu. ft. The 
bucket load in working varies more or less, according 
to the fragments of rock and manner of filling by the 
workmen, occasionally with heaped buckets loads ex- 
ceed 444 tons—we try to maintain an average of 314 
tons. Large pieces of rock can be hand'’ed by hooks 
and chain, but actual trial has proved that it takes 
more time and is more expensive to the contractor to 
fasten on a large piece, run it out and disengage it, 
than to move a larger quantity in buckets that are self- 
dumping. With the eight cantilevers under our control 
rock is handled only in buckets, because the contractors 
will not take the responsib‘lity of injury to workmen 
or machines by falling pteces. 

In regard to quality of rock in the third lift the 
reports of work done show an increase of quantity 
handled over that in the first lift. During the first half 
of April two cantilevers working on third I'ft, desig- 
nated as No. 4 and No. 6, gave the following results: 

No. 4—8,937 loads in 112 hours. 

No. 6—-3,063 o. “ee ‘ 
This is about 123 tons per hour for No. 4 and 132 tons 
per hour for No. 6. 

The on!y cableway working in rock of which we have 
definite knowledge is on Section 11, where two of our 
cantilevers are at work. We receive daily reports of 
the number of loads and a copy of the engineer's 
monthly estimate. The engineer's est'mate for the 
eableway for February is 7,600 cu. yds. This is evi- 
dently not the one referred to in your article. Any one 
interested in the subject should visit the canal sections 
where the cableways are working in rock and note the 
number of men required to operate and move the re- 
spective machines and the quality of workmanship and 
material in their construction. Very tru'y yours, 

The Brown Hoisting & Conveying Machine Co., 

By E. T. Scovill, Secretary. 

Cleveland, O., April 26, 1894. 


Sir: We have to thank you for submitting to us for 
correction the proof of your article entitled ‘Cable- 
ways and Cantilevers on the Chicago Drainage Canal." 
It would give us great pleasure to add some further 
positive information, were it possible for us to obtain 
it at the present time. 

We feel that the reasoa of our receiving the recent 
contract for eight more of our traveling cableways for 
the Chicago Drainage Canal lies in the fact that the 
cableway has demonstrated itself to be the most eco- 
nomical hoisting and conveying device on the drainage 
canal, 

The strongest claims for the cableway are that it 
appears to save in the labor of loading the skips over 
the cantilever an amount, we are informed, somewhat 
in excess of 8 cts. per cu. yd. It is to be observed 
that when the cableway and cantilever are working 
under the same conditions, and handling about the 
Same yardage, that 32 men are employed under the 
cableway, while from 40 to 42 are employed under the 
cantilever. 

One of the coutractors, Mr. C. H. Locher, who is 
using one cantilever and one cableway, and who has 
ordered four more cableways, bas found that the sav- 
ing in powder for blasting amounts to 14 cts. per 
eu, yd. This is because the cableway is capable of 
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handling large blocks, while with the cantilever it is 
not safe to do so, as stated by you in your article. 

When the new cableways are erected and have oper- 
ated long enough to get a record, we would be pleased 
to send to your valuable paper definite data in this 
regard. The new cableways will be run at a higher 
rate of speed than the old ones, and will be capable of 
handling 8-ton blocks in place of 6-ton. There will be 
other improvements, which are expected to further as- 
sist in the increase of capacity. 

The total apparent saving of the cableway over the 
cantilever at the present time is about 4% ects. per 
cu. yd., which we expect will be considerably in- 
creased with the new machines. As the case stands at 
present a $14,000 traveling cableway has about the 
same capacity as a $28,000 cantilever, and apparently 
effects a saving of 4% cts. per yard for every yard 
conveyed. As we are informed that the cantilever 
contracts are for 200,000 cu. yds. for each machine, 
the saving would be, say, $9,000 on yardage and $14,- 
(4 on purchase price, or $23,000; and as four machines 
are generally used on a section, this would amount to 
$92,000 on each section. 

Yours truly, Lidgerwood Mfg. Co. 
Dictated by Spencer Miller. 
New York, April 23, 1894. 


T-RAILS AND SPIRAL CURVES ON 
DENVER STREET RAILWAYS. 

The wonderful growth of the electric railway for 
suburban traffic facilities is perhaps not generally 
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Fig. 1 Map of Denver Consolidated Tramway 


Co.'s System. 


recognized, but an instance of this is afforded by 
the city of Denver, Colo., where the Denver Con- 
solidated Tramway Co. is now operating a system 
of 100 miles of electric street railway, including 
some 175 crossings (many of which are steam rail- 
way crossings), 325 switches and 375 curves. The 
accompanying map of this system, Fig. 1, shows 
that it touches no less than ten postoffices. The 
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FIG: 2. 


track is laid entirely with T-rails, many miles of 
which are in paved streets, and this track is found 
to be very smooth and to require but little expense 
for maintenance. The form of rail used is 6 ins. 


high and 5 ins. base, weighing 72 Ibs. per yd., and, 
together with the track construction, was illustrated 
in our issue of Sept. 21, 1893. 

The curves are all “spiraled” with a system of 


PLAN OF SPIRALED CURVE, DENVER 
ELECTRIC RAILWAY. 
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“graduated” guards, introduced by Mr. John A. 
Beeler, constructing engineer of the company, to 
whom we are indebted for these particulars. A 


speed of 15 to 18 miles per hour may be main- 
4 





Fig.23. Guard Rail for Curves, Denver Electric 
Railway. ; 
tained around a 45-ft. radius curve without causing 
the usual unpleasant bumping or lurching motion of 
the car, nor is there any danger of leaving the track. 
They make a very smooth riding track. Three men 
have been keeping all the switches, curves and 
crossings in good repair during six months. During 
this time not a single car has been derailed or de- 
layed on account of curves, crossings or switches 

On curves from 35 to 75 ft. radius a spiral ap- 
proach of 18 ft. is used at both ends, as shown in 
Fig. 2, which is a diagram illustrating a 53-ft. 
curve. At the point of spiral curve (P. 8S. C.), the 
radius equals infinity, thence decreasing until it 
corresponds with the given radius of the central or 
regular curve, whatever that may be, (as 53 ft. in 
the diagram). This point of junction, where the 
radius of the spiral coincides with the radius of the 
central curve, is the point of central curve (P. C. C.), 
thence the given radius is continued to the center 
of the curve. The other half of the curve being the 
same when commencing at the point of spiral tan 
gent (P. S. T.), which equals P. S. C., and running 
to the center in the same manner. 

The graduated guard is a piece of flat sleigh-shoe 
steel bolted to the rail at intervals of 12 ins. and 
separated from the rail by means of cast iron 
fillers, Fig. 3, cast in varying thicknesses and placed 
as shown in Fig. 1. On the straight track before 
reaching the P. S. C., the space between the rail 
and guard is 1 1-4 ins.; then gradually increasing by 
the use of wider fillers to 15-16 ins., 13-8 ins. and 
17-16 ins., until 11-2 ins. space is reached, which 
continues to the center of the curve. From the 
other end of the curve the same mode of spacing is 
repeated. The gage of the track also varies as 
shown upon the diagram. 

On a curve of a shorter or longer radius than 
53 ft., the fillers may be placed accordingly. This 
is one of the advantages of this style of guard, it 
may be placed just exactly where it is wanted, and 
is not a fixed distance from the gage line, irrespec 
tive of the radius, which at best is only approx 
imately right, consequently it does not wear out like 
a grooved girder rail. The fact that it is placed in 
its proper position with regard to the wheel, in 
sures it from being destroyed by undue wear at any 
one point, while with a grooved girder rail such 
wear renders the whole rail useless and it is con 
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signed bodily to the scrap pile. When this guard 
is worn out it may be taken off, reversed and re- 
bolted to the running rail and the track is again as 
good as new at comparatively no expense. With 
proper elevation of the outer rail, a very high rate 
of speed may be maintained around these curves 
without the least unpleasant bumping or lurching 
motion of the car. 4 
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TWO-CYLINDER COMPOUND FREIGHT LO- 
COMOTIVE; C., C., C. & ST. L. RY. ° 


The practical advantages which have been clearly 
proved to result from the use of the compound sys- 
tem for locomotives, and the consequent extensive 
adoption of the system, have naturally led the loco- 
motive bu.lding companies to take the matter up, 
and most of the leading companies now control pat- 
ents covering special details of construction. The 
Richmond Locomotive & Machine Works, of 
Richmond, Va., have built two ten-wheel freight 
engines fitted with their patent system of com- 
pounding, covering the intercepting valve and regu- 
lating mechanism, and one of these is illustrated in 
the accompanying cut, which shows the engine fit- 
ted with appliances for taking indicator cards dur- 
ing the trials. The eng‘ne his a s-parate exhaust for 
each cylinder, so that it can be worked simple when 
required, as in case of a breakdown on either side, 
or for pulling a heavy train over a short steep 
grade, or for starting a heavy train more qu ckly 
than it could be done with the automatic action of 
the valve. In working simple, the pressure of live 
steam in the low-pressure cylinder is controlled by 
an automatic regulating valve, and cannot excecd 
half the boiler pressure. 

The first of these engines has been in use on the 
Chesapeake & Ohio Ry. for about 15 months, and 
Mr. Morris, Superintendent of Mot:ve Power, states 
jhat it shows a saving in coal, as compared with 
the average of all the simple eng:nes, of between 15 
and 16% No account hus been kept of the water 
evaporation. In a series of tests with three 
gines of the same class made on the James River 
Division, between Richmond and Gladstone, 119 
miles, the results were as follows, the engines be 
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pound, against 13.73 cts. for the average of the sim- 
ple engines. 


Locomotive Performance Record, 1893. 
James River Division, C. & O. Ry. 
Simple. Com- 
(average.) pound. 
Mileage. 

Passenger ... ac andeteeene 1.514 58 
da oni eee ed étine en een eee 35,382 41.565 
Switching 1,80 2,170 
Work trains Reaees dearest 9 212 
EE CIs Gad a6. 45 sed aeenetin's 38,906 44,051 


Repairs. 
Labor .. 


aia nia $668.21 
TE eee 


215.11 153.50 

IN 6 was acinus oes 883.32 710.00 
Oil and waste consumed. 

Surning oil, pints panwe es 1,011 

Lubricating oil, pints..... 130%) 


Waste, ibs 
Total cost 











Fuel consumed 
CNN oon db case daecens 2.15 
Wood, cords. . 1FK 
Total cost ‘ pasa as $1,632.50 
Wages of enginmen and eis ‘ 2,507.54 
Cost of cleaning and watching S4id 
Total expense of engine......... 5,028.00 
Miles run per pint of oil. 244i 
* Ib. of coal 24 
Cost per mile run (cents.) 
SND & ein elde dec weseteeceaedues 1.6) 
Oil and waste O21 
Enginemen and tire men 5.70 
Fuel padetcaws 3.71 
Cleaning ‘and wate ‘hing: ee ee ods 
Total sdbey beeeeene 11.42 
Cars hauled one mile. 
Passenger cars . 4, 586 2,001 


Freight cars equal to loaded cars.1,277,886 — 1,459,5.6 
Average No. per passenger train.. 3 D 
Average No. per freight train.... 36 at 
The second engine, built for the Cleveland, Cin- 
einnati, Chicago & St. Louis Ry., has not been in 
regular service much, but has been used on various 
divisions in order to enable the builders to exhibit 
to the mechanical men in charge of con- 
but will be practical 


the engine 


necting roads, given a service 





TWO-CYLINDER COMPOUND FREIGHT LOCOMOTIVE; 


ing given the best attention and showing better 
results than in ordinary daily work: 


Ave. no. Coal per 
Of cacs. Cac-uie. 
Simple. No. 112, straight stack, 
Standard exbaust......... 37.5 2.95 Ibs. 
Simpie, ..0. tov, caper Slack, 
lew standard exhaust.. os 37.5 200 “* 
Compound, No. 140............ 36.6 a * 


From the locomotive performance record of the 
James River Division for the year 1893, for which 
We are indebted to Mr. Morris, we have prepared 
the following table shuwiug .he comparative results 
of the compound engine No, 140 and ten simple en 
gines also built by the Richmond Locomotive 
Works and all eleven engines being exact.y alike 
except as to the cylinders, the simple engines hav- 
ing cylinders 19 x 24 ims., and the cumpoun! enz,ine 
No. 140 having a h gh-pressure cylinder 19 x 2¢ ins. 
and a low-pressure cylinder 20x24 ins. All the 
engines carry the same Loiler pressure and have 
the same size boilers. It will be seen that the 
compound engine made 44,054 mites against an 
average of 38,906 miles by the other eng.nes anJd 
cost $710.90 for repairs, while the average cost of 
the other engines was $883.32. The to:al expense 
of the compound engine was $5,023.90, while the 
average total expense for the other eng.nes was 
$5,340.46. Comparing the cost per mle 1un in 
cents, the cost of repairs for the compound was 1.61 
cts., and the average for the oiher engines was 
2.27 cts.; the cost of oil and waste for th: c.m- 
pound was 0.21 ct. and 0.27 et. for the o.h.r en- 
gines; the fuel cost 3.71 cts., for the compound 
aud 5.02 cts. for the other engines, so that the 
total cost per mile run was 11.42 cts. for the com- 
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Builders, Richmond Locomotive & Machine Works. 


is put in regular service. Mr. Gar- 
Motive Power, sends 2 


test after it 
stang, Superintendent of 
statement comparing the performance, for the 
month of December, 18J3, of 16 teu-wheel s.mple 
freight eng.nes and the compound engine, wh.ch is 
of identical coustruction evc.pt in the compound.ng 


arrangements. Irom this statement we take tbe 
following table: 
Ave. of Com. 
16 Simple. pouad 
Engine miles, freight...........-se0. 2,54 1,123 
ee Oe Ge OR CORK cacedcecwecnes 1G.UL 24.00 
Miles per put of oil........ eccece LU.0 U.S 
Cual per eug.ne mile, lbs............ Lisi 85.55 
ZR Chane Lust UA Citid pee thai... ~—. + aut 
Average uumber of cais hauied 1 wile 
per tom of cOGh. cccccocscsccgesvese TIBOR 568.8 
Coa) per car-mi.e, 1D3.....6.--eeeeee o.29 3.02 
Steam) pressure, 1bs........e0eeeeeeee 1lsv lsv 
Several trial runs were made in February be- 
tween Chicago and Kankakee, 55% m.les, on the 


Illinois Central RK. R., and on one of these tr.ps 
the engine hauled a train of 48 cars, weighing 1,06) 
tons, from Kankakee to Chicago, working simple at 
starting, on an ascending grade of 15 ft. per mile 
for haif a mile, followed by one 29 ft. half a 
mile long, and a third of 24 ft. per mile, two miles 
long. The engine burns bituminous coal. We are 
indebted to the bu.luers for the follow:ng list ol 
dimensions, which is given in our si:andarJd tabular 
form: 

Running Gear. 


Driving wheels, diam pena eabessac . 4ft. 8 ins 
Truck westwedwe ves secs 24 
Tender « OS csaibeonsecionteae. 
TEE MO ATEOR. .cccoccsccccccccscsesceces inl, id en er 
Jouruals, Griving nxles.........-.e.00- 8 x DG ius. 
truck axles........--eee cess OHIO * 
- teuder axles..............-. 44x 8 
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Wheel Base.—Driving sone eee <a HR DW Oe 
bruck ee eames iGtkécnvteeeneacee GG > ao 
Total engine... .......... (tienen ae ae 

temder ..... ss o * 
eugine and tem det one 8% ‘ 

Center of truck pin to center of ‘Tead- 
ing driver .. ee 1 2 “@ ? 
Driving wheels hi: iving bl ind tires. First pair 

Weight in Working Order 
On driving wheeis Sain ‘ 107,000 TDs 
On truck wheeis <% , ‘ coos SAW 
Engine, total aietal Lute * 

i SS, ee ara eee 19 x 24 ins 

os l. p gu x Uh 

Ratio of area of hl. p. to lL. p Ll to 245 
Distance, center to center.............. 7 ft. 4 ins 
es center to Valve face, L.p., 17 ins.; Lp. 21 * 
Piston rod, diam aa : 3 
Form crosshead and guides, Penn KR... 2-Dar x ades 
Connecting rod, length between ceuters.. 9 ft. 1 in 

Valve Gear Kichardsen brian ea valve 
Ports; steam h.p., 14 x 23 Ins.; 1 p., 1% 23 ins 
; exhaust mm. f 23 ins. | », 6% x 2h ; 
Slide valves. ... -lap 7% ino; m _ tt oak sh 

ies ao le .d h.p.. ; Lp., l-ld-in 

Boiler.—Type Belpaiue 
Diam. of barrel inside 4 ft. 10% ins 
Phickness or barrie: plites ; ‘eiu-in 
Thickness of smokebox tube plate lyin 
Height from rail to center line 7 ft. 11 is 
Length of smokebox 6 oO” . 

Working steam pressure 180 The 

hp On top of frames, sloping forward 
eneth inside S ft bin 

Width inside : 4 tt B% = 
Depth at front ; 5 iy 
Depth of back ‘4 5 “ i 
Thickness of side and back plates. % pb 

” crown sheet neues ocne Ke “ 
po ee eee 1 P 

(;rate area . 3L5 a ft 
Staybolts, diam «in.: pitch, 4 i lus 
W ater space, width, front and bick........ 4* 

s.¢ 2 Rg = 

Tubes.—Number, 241; piteb << sbiipehaapece oy 
Dintu. outside mae 
Length between tube plates ; 913-16 « 

Heating Surface ; re 
Tubes, exterior 1,750 sq. ft 
Firebox ees ‘ 155 . 
Total with exterior tube area 15 

Miscellaneous. 

Exhanst nozzle, diam ‘ , 5 ins 
Smokestack, smallest dlam............... 2.6.‘ 
Smokestack, height trom rail to t p. Mm«§ + 
Capacity of tank 1.000 gallons 
Brake fittings New York air brake 

NOTES ON THE GREAT KANAWHA IM 


PROVEMENT AND THE CHANOINE 
WICKET DAMS.* 
By Addison M. Seott 
rhis paper was largely a disevssion on the paper pre 
sented by F. Guillian on navigation works in France 
presented at the Engineering Congress. The Pasyuean 
hurter was first used in America in the Chanoine dams 
m the Great Kanawha. The complete improvement 
Vill consist of ten locks and dams, carrying the slack 
water for a distance of 901g miles up the river from its 
mouth. The two upper dams of the system are fixed 
the others are movable, and are kept up only at the 
low stage of water. The improvement is mainly for 


coal counmerce, which is done in barges of about 25 


150 ft., with a draft of 64 ft., and capacity of 500 tons 
The minimum low water depih, therefore, on the sis 
of the locks is 7 ft. 


Dams 4and 5 wee put in operation in 1880, 
the first movable dams for slack water luprovement 
in America. three wovuble aud two fixed, 
have been built since, and three 
All of the 
operated from service bridges. 
3 ft. 8 aud 18 ft. 5% ius. 
These are the largest built, 
ot at the Mulatiere dam at 
At the navigable passses, dams 4 and 5, the tripping 
bars are operated by gearing wells in the lock 
and a center per, ou the regular Chanoiue plan. The 
bur operated trom the lock Litpped 34 Wickets, and te 
141 ft. long. The bar from the center pler is 119 ft. 
long, and tripped 28 wickets. When the, bars worked 
weil they were very as the dam could 
be easily and rapidly lowered, but a great deal of 
had from the first. lt was found that 
both bars and geuriug were too light for such a wide 
clogged wore with 
gravel, and clogged 
bot stroug enough to the burs 
buckled broken in 
From lack of proper pro- 
found off the track 
Ou account of this 
the writer recommended in June, 18s1, a trial 
of the Pasqueau hurters with a view of adopting them 
and altogetner. ‘Tiese 


were 


and were 


Five vthers, 
Wore are Uuder 
Wicket type, 
The pass wickets are 
to 14 ft. 1 in. long. 


with the exception 


Low 


construction. are Chanvine 


ins. wide 
ever 
La brance. 


those Lyous 


wall 


salisluctory, 


trouble was 


the burs becaulwe or 
when 
puil 


and 


passage, less 
water-soaked sticks, 
the 


in, 


etc., 
gearing 
they 
being pushed back to place. 
the frequently 
the dam was to be 


was 


aud were sometimes 


vision bars were 


when raised. 
trouble, 
eliminating the tripping bars 
tried on lock 5, and were entirely successful. 
In making the changes the Chanoine hurters were re- 
and the uew hurters placed by divers, without 
No change was made in the “slides.” 
tripping 14 to 15 wickets, at dams 4 


* Abstract (from the Society's bulletin) of a paper 
read befure the Awericaun Society of Civil bugivueers, 
May 2. 


moved, 
a cofferdam. 
The short bars, 
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and 5, have caused little trouble, and have been re- 
tained, as there is some advantage in their use in 
lowering. 

While the decided superiority of the Pasqueanu 
principle has been thoroughly established, experience 
has shown that it will be practicable to operate a 250 
ft. pass, or one somewhat wider, with properly con- 
structed tripping bars, the difference in cost being 
slight. While the dam can be lowered faster and 
easier with the bars, the difference in time is not 
enough to be material. The 62 wickets on one of the 
Great Kanawha passes, fitted entirely with automatic 
hurters, are lowered usually in about 45 minutes; with 
tripping bars they could be lowered in about 15 min 
utes, 

The great advantage of the Pasqueau principle is in 
time and labor saved in raising the dam. It is nee 
essary by the other system to examine and clear the 
searing wells throughout before raising, and this work 
must be done by divers. The first raising in the spring 
of dams 4 and 5 usually requires three or four days, 
and, after that, from one to two days are generally 
required. With the improved hurters this is all 
avoided, and the dam can be put up quicker and 
easier, and at a higher stage of water, than with the 
bars, It seems safe to say, therefore, that the day of 
tripping bars on pew Chanoine dams is passed, save 
possibly in short lengths, and in exceptional cases, 
where rapid lowering is of great importance. 

The experience with movable dams on this river has 
been very satisfactory, they are easily and rapidly 
manoeuvred, the expense of operation and maintenance 
is but little more than with fixed dams, and they are 
highly satisfactory to the river interests. They are 
kept up only when the stage of water requires it, and 
they furnish all the advantages of fixed dams, without 
their drawbacks. In fixed dams everything must pass 
through the locks, and navigation is entirely suspended 
when the river is near or above the top of the lock 
walls. With movable dams the locks are only used 
when the discharge is so small as to make them neces- 
sary. At other times they are at the bottom of the 
river, and afford no obstruction to navigation. This is 
particularly an advantage in the case of coal barges, 
which go in fleets. There is considerable advantage 
also from the less d'fficulty in protecting the bank from 
scour about the works. 


A SIMPLE HYDRAULIC FORMULA FOR 
WATER POWER COMPUTATION, 
By William Cox. 

The amount of friction caused by the flow of 
water in pipes, and the consequent velocity of dis- 
charge, are dependent upon a variety of conditions, 
the value of each one having been variously esti- 
mated by the different hydraulic engineers who 
have attacked the subject. The late Mr. P. J. 
Flynn, M. Am. Soc. C. E., in his able work on 
“Irrigation Canals,” tabulates no less than 37 
different formulas which have been offered as giv- 
ing correct results. Many of these are, as might 
be expected, applicable only to a limited number of 
special conditions, while a few are said by their 
authors to be of almost general application. When 
the various conditions of head, length of pipe, 
wetted perimeter and cleanness or foulness of the 
inner surface of the pipe are taken into considera- 
tion it is not to be wondered at that the many 
different experiments made with a view of clearing 
the subject of all uncertainty, shoull have led, 
when tabulated, to such different resul‘s. 

In this country, among builders of machinery for 
water power purposes, Weisbach’s formula has 
been very generally adopted, and has, so far as 
the writer knows, been generally found satisfactory. 
It is as follows, IX denoting friction head: 

F = (0.01443 O01716 ) 2 
\ VV oT 
length of pipe in feet, 
V =real velocity of the water in feet per 
second, 
d diameter of pipe in inches. 

The following original formula gives almost iden- 
tical results, while it has the advantage of exceed- 
ing simplicity, 

lL, 


K eR Wl 48 Fm Bhs oc cnn vencenseen (1) 
12004 


From this we obtain by transposition 
dx F x 1200 
veri V 2= - ce TC 
L 

value of 
dx Fx 120 
_—————_—— K, 

L 


where I, 


Putting the 
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we have 
4V?+5 V—2=K, 
whence we obtain the real velocity by 
v16 K +57 —5 








8 
In Engineering News of Dec. 22, 1892, in con- 
nection with an article relating to Cox’s pipe com- 
puter, the above formula for friction head was 
published, and by way of simplification, it was re- 
duced to the form 


LxC 
BF evar 
D 


in which C was a variable for which the ten values 
were given corresponding to velocities of from 1 to 
10. In place of C I now use K, as given above, 
and have computed its value to tenths of feet for 
velocities of from 1 to 20 ft. These values are 
given in the accompanying table. Intermediate 
values may be determined by interpolation: 


Values of K 4V7+5V 2 for Veloc 


v 0.0 0.1 0.2 0.3 04 
1.0 7.00 8.34 9.76 11.2 12.84 
2.0 24.00 26.14 28.36 30.66 33.04 
3.0 49.00 51.94 A.96 58.06 61.24 
4.0 82.00 85.74 89.56 93.45 97.44 
5.0 123.00 127.54 132.16 136. 141.64 
6.0 172.00 177.34 182.76 188.26 193.84 
70 229.00 235.14 241.36 247.66 24.04 
8.0 204.00 300.94 307.96 315.06 $22.24 
9.0 367.00 374.74 382.56 390.46 308.44 
10.0 448.00 456.54 465.16 473.86 482.64 
11.0 537.00 546.34 555.76 565.26 574.84 
12.0 634.00 644.14 654.¢ 664.66 675.04 
13.0 739.00 749.94 760.96 772.06 TS3.24 
14.0 852.00 863.74 875.5 887.46 890.44 
15.0 973.00 985.54 998.16 1,010.86 1,023.64 
16.0 1,102.00 1,115.34 1,128.76 1,142.26 1,155.84 
17.0 1,239.00 1,253.14 1,267.36 1,281.66 1,206.04 
18.0 1,384.00 1,398.94 1,413.96 1,429.06 1,444.24 
19.0 1,587.00 1,552.74 1,568.56 1,584.46 1,600.44 
20.0 = 1,698.00 1,714.54 1,731.16 1,747.86 1,764.64 


AMENDMENTS TO THE INTERCHANGE 
RULES. 

In accordance with the annual custom the vari- 
ous railway clubs at their April meetings discussed 
proposed amendments to the rules governing the 
condition and repair of freight cars in the inter- 
change of traffic. The following is the substance of 
the changes proposed at the meetings of the West- 
ern, Central and New York clubs: 

Size of Axles.—The New York Club wants the 
limit in the size of wheel seat for axles on a 30,000- 
lb. car to be made 4% ins. and the center diam- 
eter to be 3% ins. These dimensions have not 


heretofore been specified on this size of axle. On _ 


cars of 20,000 lbs. capacity the Western, New York 
and Central clubs want the limit in size of jour- 
nal to be raised to 3 ins. from the present 24 ins. 
The New York Club would also establish 4%¢ ins. 
for the wheel seat and 3% ins. for the center on 
this size of axle. 

Gage of Wheels.—This topic, which is doubtless 
one of the most important which will be brought 
before the Association this year, seems to be 
hardly understood as yet by the members. The 
New York and Central clubs make no recommenda- 
tion. The Western Club recommends that the rule 
which now specifies that the gage between backs 
of flanges shall be not more than 4 ft. 5% ins. or 
less than 4 ft. 5 ins., be changed to read not more 
than 4 ft. 556 ins., or less than 4 ft. 54% ins. For 
explanation of the matter at issue see papers by 
G. W. Rhodes (Eng. News, Feb. 2, 1893), and 
A. A. Schenck (Eng. News, April 19, 1894). 

Oiling Brake Cylinders.—The rules now specify 
that the brake cylinder of an air-braked car must 
have been oiled within three months and the date 
of oiling marked on the cylinder. The New York 
Club would raise this to six months and the Cen- 
tral Club to twelve months. 

Defects of Couplers.—The Western Club’s com- 
mittee proposed to omit the entire set of rules 
specifying what shall constitute “‘ bad order” with 
reference to drawbars, draw gear and their fasten- 
ings. The proposition was voted down. The Cen- 
tral Club, on the other hand, proposes to add to 
these rules limits for the length of crack admissible 
in the fillet of the shank of the coupler and in its 
front wall or face. 

Steps and Grab Irons.—The New York Club 
wants these to be fastened with iron lag screws 
at least 14 in. in diameter. 

Door Fastenings.—The New York Club wants 
authority to refuse cars with doors haying im- 
proper fastenings. 
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Center Plates.—The Western Club's commitiee 
proposed to omit part of the specifications as to de 
fects of center plates, and it was so adopted 
that the rule requires merely that center plates 
must have two effective bolts unless fitted with long 
center pin. 

Oil Box Cover.—The New York Club would re 
quire the acceptance of an M. C. B. Std. oil bex 
with any M. ©. B. cover without considering «a 
cover different from the one originally fitted a de 
fect. 

Indelible Pencil.—Both the New York and the 
Central clubs would forbid further use of indelibie 
pencils in making out defect cards. 

Partial Repairs of Car with Defeet Card.—The 
Central Club wants the following clause added to 
Rule 6, which permits the passage of a car with 
defects which render it unsafe to run, provided a 
defect card is attached: 

When partial repairs are found necessary for the 


‘ities of from 1 to 20, by Tenths of Feet. 


O% 0.6 0.7 0.8 O.9 Vv 
14.5 16.24 18.06 19.96 21.94 10 
35.50 38.04 40.66 43.36 46.14 2.0 
64.50 67.84 71.26 74.76 78 34 $0 

1LOL.5O 105.64 109.86 114.16 118.54 40 
146.50 151.44 156.46 161.56 166.74 5.0 
199.50 205.24 211.06 216.96 222.94 6.0 
260.50 267.04 273.66 280.36 281.14 4.0 
220.50 336 84 344.26 351.76 350.34 S.0 
406.50 414.64 422.86 451.16 459.54 v.0 
491.5 500.44 509.46 518.56 527.74 10.0 
584.50 504.24 604.06 613.96 623.94 11.4 
685.5 696.04 706.66 717.36 728.14 12.0 
TO4.5O 805.84 817.26 828.76 840.34 13.0 
911.5 923.64 935,86 948.16 960,54 14.0 
1,036.50 1,049.44 1,062.46 1,075.5 1,088.74 15.0 
1,169.50 1,183.24 1,197.06 1,210.96 1,224.94 16.0 
1,310.50 1,325.04 1,349.66 1,354.36 1,369.14 17.0 
1,459.5) 1,474.84 1,490.26 1,505.76 1,521.54 18.0 
1,616.50 1,632.64 1,648.86 1,665.16 1,681.54 19.0 
1,781.50 1,798.44 1,815.46 1,832.56 1,549.7@ 20.0 


safe running of a car carded with an M. C. B. defect 
card, they may be made and company carding car ad 
vised, giving them copy in writing of card on the car 
and erasing by two ink lines on both sides of the card 
the defects repaired. This notice in writing shall be 
authority for issuing a duplicate card for the partial 
repairs, 

Missing Air-Brake Equipment.—The Central Club 
would have air-brake hose pipe or angle cocks oi 
cars not equipped with air-brakes at the risk of 
the owner of the car. 

Repairs Chargeable to Car Owners.—The New 
York Club wants the clause struck out which makes 
owners of cars pay for renewing worn out brake- 
shoes and journal brasses. The Western Club 
would make owners of cars pay for lost oil box 
covers, worn out M. C. B. coupler knuckles and 
air-brake hose burst or worn out. The Central 
Club would make the car owner responsible for 
journal box missing, center plates and bolts, side 
bearings and bolts, corner plates, bolster guide bar 
and blocks broken, cracked pedestals and inter 
mediate sills damaged caused by cars low on trucks 
and cracked arch bars, when not caused by derail- 
ment or wrecks. 

Charges for Replacing Axles.—Both the Western 
and Central clubs want this paragraph added to 
Rule 8: 

In case the owner of a car removes an axle on ac 
eount of defective wheels, the road responsible for 
damaging the wheels shall not be charged for any dif- 
ference in value between the axle used and that re- 
moved, 

Use of Standard Parts in Car Repairs.—The New 
York Club would strike out the clause in Rule 15 
which requires a company repairing a foreign car 
to secure the owner’s consent before using M. C. B. 
stundard parts in place of the original construction. 
It would also require cars to be stenciled ‘* M. C. B. 
pocket or stem, drawbar,” as the case may be. It 
would also strike out the last clause of Rule 19, pro- 
viding that in repairing foreign cars any link-and- 
pin drawbar may be used to replace a broken link- 
and-pin bar, provided the new bar fits properly and 
is sufficiently strong. 

Delay in Reporting Wreck of Car to Owner.— 
The New York Club would permit a car owner to 
eollect demurrage at Car Association rates if a 
company destroying the body or trucks of its car 
does not report the fact to the owner within 30 
days. 

Schedule of Prices for Car Repairs.—The Central 
Club would permit an extra labor charge of five 
hours for replacing intermediate and center sills 
on ears fitted with air-brakes. The Western Club 


recommends a revision of the price, list’ for renewal 
of parts with the addition of prices for’ wheels, 
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axles, couplers, knuckles, coupler locks and air- 
brake hose. A similar recommendation is made by 
the New York Club. 

Expenses of Arbitration.—The New York Club 
recommends that 75% of the expenses of a meet- 
ing of the Arbitration Committee be borne by the 
party against whom the committee decides. 

In addition to the above changes the Western 
Club after extended discussion adopted a new 
rule, proposed by Mr. G. W. Rhodes, that when 
wrong or worn out material is charged to the 
owner by a company making repairs the owner 
may request the return of such material at any 
time within two weeks after receipt of the bill, as 
evidence of its correctness. It was also voted, on 
motion of Mr. Schroyer, that old defects should 
not be carded for except by the owners of the car. 

The Central Club recommended the following new 
rule: 

A railroad company should not be held responsible 
for wrong repairs not made by it on cars passing 
over its line to the owners, if the wrong repairs were 
of such a nature as to render it difficult for inspectors 


to know that such repairs did not conform to the orig 
inal construction of the car. 


WATER PURIFICATION IN AMERICA. 
(Continued from p. 336.) 

Filter Cribs in the Allegheny River, near Pittsburg. 

Many of the water purification plants of this 
country, probably the majority of them, were put 
in because of a desire for clear rather than reason 
ubly pure water. The demand for clarification 
has often been met, especially before the days of 
mechanical or commercial filters, by the construe- 
tion of filter cribs, sometimes of adequate size, but 
often so small or so poorly designed as to have little 
but a sentimental value. Some cribs recently built 
in the Allegheny River, near Pittsburg, have been 
constructed with a considerable area and on scien 
tific principles and are described below by Mr. H. 
F. Labelle, who has been engineer in charge of 


with accompanying turbidity of its waters. This 
turbidity is generally produced by fine, brown clay 
and vegetable detritus of all kinds, washed from the 
banks. The sedimentation of these substances held 


* 
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objectionable for laundry work, boiler feeding and 
for the innumerable uses of water in the arts 

In ISSS Mr. James H. Harlow, M. Am. Soc, (. E 
of Pittsburg, designed a system of clarification ap 


plicable to the Allegheny River and generally to 


streams flowing on a gravelly or sandy bed rhis 
system has since met with much favor from th 
water companies doing business in the vicinity ot 


Pittsburg 
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KENSINGTON, PA 


in suspension is very slow owing to their fine divi 
sion and the comparatively great velocity of the 
current, so much so that the waters of the lower 
Allegheny are never clear. 

This muddiness is objectionable in more than 
one respect; it tends to clog the water mains, and 
in suburban towns, where mains are often of a 
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FIG. 23. PARTIAL PLAN AND SECTIONS OF FILTER CRIB, KENSINGTON, PA 


the construction of water-works at Verona and 
Kensington, Pa., under Jas. H. Harlow & Co., of 
Pittsburg. Mr. Labelle has prepared a description 
of three of these plants for use in this series of 
articles, as follows: 

The Allegheny River, like all streams flowing 
through hilly districts, is subject to frequent rises, 


small diameter, it happens sometimes that a 2 or 
3-in. pipe will become completely stopped. This 
deposit of mud often ferments in the hot summer 
months and generates foul gases which vitiate the 
whole supply. San Francisco and Oakland, Cal., 
and numerous other localities, have been affected 
by this peculiar phenomenon. Muddy water is also 





means of a filter crib sunk to proper depth below 


the bed of the river and covered with well vradu 
ated filtering material. 
The estimated cost of a 


2 erib desirned © tilter 
T3000 000) gallons per day 


uba rate of 16,000,000 
gallons per acre is $1,600 per million gallons 


In the construction of the 
fon cribs, described b low, provision has been mad 
for back-flushing. A by-pass from feree main to 
suction makes it possible at any 
reservoir pressure on the crib 


Verona and Kensing 


time to put the 


Judging by the experience gathered at Etna and 
elsewhere, back-flushing will not be 
long time, if ever. It has 


I 


required for a 
net heen possible to 
find any instance where ine ipient clo 
noticed in any filter erib buil 
and designed in the 


ceiling has been 
on the Allegheny 
Sime manner as the ones illus 
rated here 

The filter crib differs from the filter 
several important points. The 
the top and the sides 


vallery in 
yield is mestly from 
The water has only 4 ft. of 
filtering material to traverse. The filtering surfac: 
is considerably larger in proportion to cross-section 
The structure is designed so as to admit of back 
Hushing. The cribs are generally placed where tl 


velocity of the current is from 4 to 8 ft. per see., as 
these velocities prevent the deposition over the sui 
face of the filter of substances in 
the water. 

Comparing the filter crib with the settling rese: 
voir, it is believed that the former has several points 
of superiority. The cost of ground, cleaning and 
keeping in repairs is nothing, and even when back 
flushing has to be resorted to its cost is insignificant: 


SUSpehsion tl 


the clarification of water is more perfect and more 
rapid; the impurities intercepted are taken away by 
the current; and, lastly, the cost of construction 


is at least 50), less, exclusive of site. 


Filter Crib for the Water-Works of Kensington, Pa 

Fig. 23 shows substantially the construction of 
the filter crib for the Kensington, Pa., Water-Works, 
and Fig. 24 shows in plan and profile the crib, suc 
tion pipe and pumping station, This filter crib is 
for the Burrell Water Co., with Jas. H. Harlow & 


Co. as engineers. The structure is 200 ft. in length, 
32 ft. in width and 4 ft. in height. The following is 


from the specifications: 


The width and length of the excavation shall be 
such that the crib may be sunk to its proper position 
on a uniform and level bottom. The s'opes of the ex 
eavation to be such as to permit the earth to keep in 
position without sliding in the bottom. 

The crib shall be bu.lt generally of 2x Sin. hemlock 
plank, of such length as to break joints. The lon- 
gitudinal rows shall be 4 ft., and the tranverse rows 
8 ft. c. to c«. Blocks 2x8x8 ins. shall be placed be- 
tween the rows of longitudinal pieces as shown on 
Section C. D., Sheet 1. (Fig. 23). At each intersection 
or point where one plank crosses auother, the plahk 
shall be firmly spiked to the one below with 5-in. 


. 
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sp'kes having large heads, On top of the ertb 2x 4-In. 
hemlock shall be placed on edge and spaced about 2 
ins. apart, to prevent the stone from fa ting {nto the 
erlb, These 2x48 shail be secured in their p.ace b 
capping pieces, ail to be firm-y sp-ked together wit 
sp.kes 9 ins. long. 

When the er.b is ready for sink'ng, it shall be un!- 
form.y loaded on the ton with stone suffic'ent in quan- 
tity to sink it. After the crib has been sat'sfactorily 
sunk to its position, stones shall be filled abour the 
sides to prevent the grave. from work'ng ‘nto the er.b, 
and then the bole caused by the excavation shall be 
refiled to lines with selected grave! and sand. 


It usually takes about 1 ft. of stone to sink such 
a crib as the one just mentioned. The gravel and 
sand are dredged directly from the bed of the river 
and dropped over the crib by means of bottom 
dumping scows. The proper graduation of filter- 
ing material is easily obtained without screen’ng, as 
the bars contain gravel of different sizes, which is 
sxometimes devoid of sand and sometimes con‘ains 
as much as 60% of this material. The latter is 
generally used for the last 2 ft. of the covering. 

The method of sinking is as follows: The crib 
is placed between two scows containing the stone 
and firmly lashed to them; the crib and scows ar 
then taken over the excavation, which has prev 
iously been carefully leveled, and the system is 
anchored upstream. The strainer is then secured 
in place and the suction line put in to shore. When 
loaded the crib is gradually lowered by letting cu 
the ropes until it reaches the bottom. The ropes 
are then pulled from under the crib by a steam cap 
stan. 

The Kensington crib is designed for a capacity 
of 8,000,000 gallons per day, which gives 363 gal 
lons per sq. ft. of area, or about 16,000,000 gallons 
per acre, on the supposition that the sides will filter 
at the same velocity as the top. This rate of filtra- 
tion is much more rapid than the ones in use in 
the majority of filter beds, but even this rapid fil- 
tration gives the result contemplated, which is the 
clarification of the water. The estimated cost of 
the Kensington crib is $2,400 per million gallons. 
Provision is made for back-flushing to cleanse the 
filtering material, as described above. 

This crib will probably be completed by June 1, 
1894, but the pumping plant will not be ready for 
operation before July 1. The Kensington works 
will supply the borough of that name located about 
20 miles north of Pittsburg, in Westmoreland 
County, and having a population of some 6,000. 


Filter Cribs for the Water-Works of Etna, Pa. 


The filter crib of the Etna Water-Works, where 
the first design was tried, is 5% miles above the 
junction of the Monongahela and Allegheny rivers. 
and has been in use continuously since January, 
1889. The water served to the consumers is at all 
times clear, approaching distilled water in limpid- 
ness. 

It is believed that the action of the filter crib 
is not only one of clarification, but that part of 
the organic matter is also interespted. I quote on 
this subject from Prof. F. C. Phillips’ report on 
the water supply of Allegheny City: 

It is an important result of analysis, that whatever 
may be the source of pollution, the organic matters 
exist [n, or piss into a condition of union with the 
particles of floating clay. Hence the serious import- 
ance of adopting a process of purification by which the 
water may be clarified. The condition of the impuri- 
ties justifies the belief that by suitable treatment a 
great improvement may be effected. Such Improvement 
should include complete clarification, for the remov.1 
of the sediment by any effective method insures at the 
same time a material reduction in the proportion of 
organic matters. 

In September, 1893, Dr. E. G. Matson, of Pitts- 
burg, made a bacteriological analysis of the water 
in use at Etna; samples were taken from the river 
over the crib and from a faucet located in the pump- 
ing station, and he found that the unfiltered water 
contained 613 and the filtered water 576 bacteria 
per cu. cm. The filtering material at Etua is 4 ft. 
thick and is simply of gravel dredged from the river 
bed. This gravel does not contain more than 40% 
of sand and the results obtained by sand tiltration, 
properly speaking, cannot be expected here. How- 
ever, the working of the filter shows an elimination 
of 6% of the bacteria. This percentage would no 
doubt be considerably increased by giving a greater 
thickness to the bed and also by increasing the pro- 
portion of sand. 


Filter Crib for the Verona Water-Works at 
Hulton, Pa. 


The cost of the filter crib lately completed for 
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the Verona Water-Works at Hulton, Pa., was as 
follows: 






15,000 ft. hemlock, $14....... otsekdvenawast $210 
Labor construct.ng CfiB. oie. cccccceccecsess 36 
NEE. cngcckunee + tadeug av ites ‘+. 
Dredg'ng, sinking and back-filiing.......... 900 
—. $1,154 
260 ft.. 12 in. - wrought iron suction, 
ie er rere ee eee ee $585 
OE << iva ‘go n.o ative Ad esas oes ele 36 
621 
RE OM k's id.0.4. 04.4 sdb a Dc diamspneee ede ceeet $1,775 
PME y wn'vk puta dacsledee-<cuetiasie ase oeraus 610 
SUMO UONB 6 iw ss'0cs aden eh eeeerewesn tess $2,385 


The contract for the crib alone was $1,800, or 
$2,400 per million gallons. The capacity of the 
erib is 750,000 gallons per day. The estimated 
cost of the Kensington filter, exclusive of suction, 
is also $2,400 per million gallons, and provision 
has been made for back-flushing, both as stated 
above. 

The Verona works will supply the boroughs of 
Verona and Oakmont, about ten miles from 
Pittsburg, and are owned by the Suburban Water 
Co. The filter crib is completed and is expected 
to be in operation before June 1, 1894. 

Filter cribs similar to those described above are 
in use in connection with the water supply of the 
boroughs of Millvale and Sharpsburg. 

THE METROPOLITAN SEWERAGE SYS 
TEMS OF MASSACHUSETTS. 
(Continued from p. 362.—W/:th inset.) 

On so large and important a piece of work as 
the Metropolitan Sewerage System many compli- 
eated problems naturally arose relating to the cross 
ings of or connections with other sewers. The so 
lution of a number of these problems is presented 
on the accompanying inset sheet and in the text 
below. 

One of the most complicated sewer connections is 
located on the Charles River Valley system, wher» 
the Brookline main sewer connec:s with the Metro- 





Regulator in Brookline Sewer Connection. 


politan, as shown in Figs. 1 and 2 on the inset. 
At this point tide gates were built in the Brook- 
line sewer and a connection was made to permit 
the Metropolitan sewer to discharge into the Brook- 
line outlet, in case of accident to the Metropolitan 
below the point of junction. Provis‘on is also made 
for conveying the ordinary flow of the Brookiine 
sewer into the Metropolitan system, the cost of this 
part of the work being borne by the city of Brook- 
line. 

The tide gates in the Brookline sewer are shown 
at the left in the plan, Fig. 1, and at the right 
in Section F, Fig. 2. In the plan and in Section 
JK, Fig. 1, as also in Section GH, Fig. 2, the 
stop planks and overflow are shown, by means of 
avhich the Metropolitan sewage may be turned into 
the Brookline sewer. The method of diverting 
sewage from the Brookline into the Metropolitan 
sewer may be seen by examining the plan in Fig. 
1 and Section ABCD, Fig. 2. The operation of the 
regulator is described by Mr. H. A. Carson, Chief 
Engineer: 

The object of a regulator is to shut off the flow from 
the common sewer when the sewage in the Metropo!:- 
tan sewer has reached a determ-ned height, as, for 
instance, half or three-quarters full. The mechanism 
for accomplishing this ‘s indicated ‘n the rough sketch 
enciosed (and reproduced herewith). A floac in the 
case in question rises and fal:s in a cast ‘ron tank. 
Th's tank bas a connection (not shown), so that the 
water in it ‘s at the same level as that in the Metro- 
politan sewer. A lever arm, hinged on one end vf the 
tenk, cetrles a curved plate on one eud very close tu 
the nozzle. The other end of the ‘ever arm is attached 
to the float. As the floit rises the ptate descends and 
sucrs off the tlow. The general design for tbia aort of 
reguiator was determined fifteen years ago or more 
by Juseph I. Davis, then City Engineer of Boston. 


Our drawings fuity iliustrating this were destroyed in 
the fire. 


Two sewer crossings are shown on the inset, both 
being on Contract Section E of the Charles River 
Valley System, in the Brighton district of Boston, 
the Metropolitan sewer in each case crossing a 
Boston city sewer. Fig. 3 shows a crossing and 
overflow at the Parson’s Brook sewer, where qu ck- 
sind was encountered and sheet piling and a pile 
foundation were used. The Metropolitan sewer is 
carried through an enlargement of the Boston 
sewer by means of about 17 ft. of 58-in. iron pipe, 
as shown by the plan and by Section AB, Fig. 3. 
A lift gate near the upper end of the iron pipe is 
provided to divert the Metropolitan sewage into 
the Boston sewer through the connection between 
the two shown in the plan and in Sections CD an 
EI’, Fig. 3. 

The crossing of the Western Ave. sewer, the sec- 
ond one mentioned in the preceding paragraph, is 
shown in plan, longitudinal and cross-section Ly 
Fig. 4. Here, as with the Parson’s Creek sewer, 
the axes of the sewers were very nearly on a level 
and the city sewage was carried both over and 
under the Metropolitan sewer by means of iron 
pipes. 

Two bell mouths are shown on the inset by Figs. 
» and 6. Fig. 5 shows a bell mouth located on 
Contract Section 16, in Everett, at the junciion 
with Contract Section 23, which comes down from 
Cambridge and Somerville. The bell mouth shown 
by Fig. 6 is on Contract Section 27, in Cambridge. 
These bell mouths are shown in detail by the illus- 
trations and need no further comment. 


THE USE OF CANVAS IN WATER-TIGHT 
BULKHEADS.* 
By M. Meigs. 


The use of canvas stretched over loosely fitted boards 
to form watertight construction is not new. It can be 
advantageously used in many difficult situations, and 
the object of the paper is to show one such use, The 
writer considers it especially adapted to the construc- 
tion of cofferdams, especially on rock bottom; the sup- 
pression of leaks in embankments, such as levees dur- 
ing high water, and the suppression of leaks in founda- 
tions, such as important reservoir dams. It has long 
been in use for ra‘sing sunken vessels on our West- 
ern rivers, 

The U. 8S. Mississippi River Canal, at Keokuk, Ia.. 
has been in use since 1877. It has a lock at each end, 
and one in the middle. To clean-and repair the upper 
lock, it was, on two occasions, separated from the 
river by a cofferdam of plank and mud. Each time 
the work had to be done after the close of naviga- 
tion, during inclement weather, and on one occas‘on 
the imperfectly consolidated dam upset just as a bliz- 
zard came on, which froze fast the tow boat, dredge 
and barges, and stopped work for the winter. In the 
autumn of 1893 it became necessary to drain the lower 
lock and examine it, as it had been in use for 16 years 
The filling and emptying culverts are 8 ft. w.de and 
16 ft. high, and there are 16 culvert gates 3 ft. wide 
and 6 ft. high. Each leaf of the lock gates is 27 ft. 
high and 46 ft. wide, aud weighs 40 tous, and the 
leakage of the lower 10 ft. was becoming serious. 

Repairs could not begin until November on account 
of traffic. A low stage of the river usually occurs 
late in this month, but as soon as cold weather sets 
in the anchor ice causes, sudden fluctuations in the 
level. Generally it rises to a 4ft. stage, but go.ging 
of the ice may greatly increase this; so that a coffer- 
dam 16 ft. above the bed or 8 ft. above iow water 
was not deemed safe. To have built this of gravel 
and timber in freezing weather would have been a 
difficult task. About 40 ft. below the lower mitre sill 
there was a smooth rock bottom, and a bulkhead was 
erected, with its ends abutting against the flaring ash- 
lar wing-walls of the lock approach. ‘this consisted 
of 13 triangular bents of timber placed lengthwise of 
the canal and spaced 8 ft. apart, except the eud ones, 
which were flared down stream. ‘The face of the 
dam was given a slope of 1% to 1, to secure greater 
downward pressure and prevent slipping. Purlins of 
8 x 12-in. timbers, and light bracing, etc., were at- 
tached. 

After towing this framing to place, the whole was 
sunk by the use of 60,vUU Ibs. of old rails, and then 
closeity covered with 3 x 12-in. pianks. The timber 
was not mortised in any way, but fastened by cleits 
and other special attachments. As the bottom had 
been kept clean by the scour from the discharge cul- 
verts, the dam settled smoothly to place. This was 
determined by a diver sent down for the purpose, the 
water being up to this time about 10 ft. deep. In 
spiking the planks two spikes were used at the lower 





* Abstract (from the Society's bulletin) of paper pre- 
sented at the meeting of the American Society of Civil 
Bugineers, May 2. 4 
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FIG. 1. PLAN AND SECTION, CONNECTION WITH BROOKLINE MAIN SEWER. 
Standard Manhole. 
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FIG. 2. SECTIONS, CONNECTION WITH BROOKLINE MAIN SEWER. 


METROPOLITAN SEWERAGE SYSTE 
CONNECTION WITH BROOKLINE MAIN SEWERS, CROSSING OF WESTERN AVENU 


Howard Carson, Chief Engineer; Hosea Kingma" Tilly 
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FIG. 5. BELL MOUTH ON SECTION 16, EVERETT. 






ETAILS OF CROSSING PARSON’S BROOK SEWER. 
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FIG. 6. BELL MOUTH ON SECTION 27. 


Section C-D. 
FIG. 4. DETAILS OF CROSSING WESTERN AVENUE SEWER. 
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puriins, and one at the upper end. Those below water 
were started before sending the plank down, and were 
driven with a “shot gun" from the barge. This ap- 
paratus cons'sted of a %-in. pipe, with an iron rod 
working In it for a hammer; the pipe was put in 
place by the diver. The lower tier of planks was 16 ft. 
long. but 18 ft. would have been better. 

The canvas sheet used to g:ve tightness to the apron 
was of 12-0z. duck in two 10-ft. and one 6-ft. breadth, 
sewed together at the edges, and was about 4 ft. longer 
than the extreme leng:h of the apron. A In. iron 
chain was sewed to the lower edge to act as a sinker 
and make it hug the bottom, on which it lapped about 
12 ins.; it also extended some inches on the wing-wall. 
It was spread by the diver, and cleats were nailed on the 
angle between the apron and the wing-wall, also along 
the upper edge. At one place at the ragged hole in the 
rock bottom, beveted stop-waters were used. The plac- 
ing of the dam occupied nearly five days, on some of 
which it was too cold for the diver to work continu 
ously; and the river closed two days after the water 
was pumped out. When all was in readiness the lock 
was pumped dry in six hours. The tightness of the 
dam surprised everybody; all leakage could have been 
easily removed by a hand pump, but a pu‘someter was 
used intermittently. Some anxiety was felt as to the 
effect of ice freezing fast to the canvas, for fear the 
rise and fall of the water would tear the canvas; but 
it froze fast to the planks beneath and there was no 
trouble. The greatest head of water was 12 ft. An 
apron of poles would probably have sufficed for a sup- 
port to the canvas. By using a wider lap on the bot 
tom it might be used where the bottom was gravel. 

Experiments show that with water containing con 
siderable silt no large amount of seepage occurs under 
a head of 22% ft., and that no tearing occurred under 
a pressure of 800 Ibs. on a circle 4% ins. in diameter. 
The writer described the use of canvas in a similar 
manner for stopping leaks in raising sunken vessels, 
and proposes its use in stopping springs in foundations, 
ete. The total cost of the bulkhead was $1,159, from 
which $400 can be deducted for material saved. 


A NOVEL METHOD OF STOPPING A LAND- 
SLIDE AT SEATTLE, WASH. 

Dur'ng the year 1892 it was decided to take 
measures to stop a lands‘ide at S atle. Wash, 
which had been obstruct ng South Fourteenth St. 
between Lane and Canal Sts., for scveral years. 

The repairing of the street was referr d to M>-. 
R. H. Thomson, City Engineer, who, in his re- 
port for 1892, described the orig nal conditions and 
the method employed in mak‘ng the repairs in the 
following language: 

Within these limits, as the street was originolly con- 
structed, there was a fill of depth varying from 5 ft. 
to 30 ft. Ths fill was unfortunately placed upon a 
str°tum of broken and pulverized clay, overlying a 
bed of very hard. smooth clay, over which a small 
s‘'ream of wa‘er was constantly runn’ng. se ping from 
the sand-cover d rdze above. The boly of the pul- 


verized clay being thus dampened, i's tendency was 
to side upon the smooth surface below, carrying the 


ciency of the method of repair. After he ivy s'o-ms 
the roadway has been left in a condition better than 
it w’s before accustomed to be. even in good weather, 
proving that the seepage is entirely in‘ercepted. The 
only possible cause for further slides after this drain 
is completed will be from the removal of clay in the 
brickyard to the eastward, and the consequent under- 
mining of the street. The accompanying sketch shows 
the plan of construction adopted and followed, 


In response to a request for information regard- 
ing the date of completing the above work and the 
success of the means employed, Mr. Thomson 
writes us under date of April 2, 1894, that the re- 
pairs were completed about Feb. 1, 1893. Since 
that time, he states, no side or movement has oc 
eurred and the water appears to have been entirely 
intercepted by the drain. Mr. Thomson writes 
further regarding the drain as follows: 


About the first of last September we had an un 
usuatly heavy rainstorm, and owing to the careless 
ness of the street gang. sand was allowed to pour 
into the drain through the unper catch basin and en 
tirely filled a section about 50 ft. in length. this see- 
tion being about 200 ft. from the upper end of tne 
block. which has a total lencth of 600 ft. The exact 
position of the ehoked portion was located through 
the manholes, and the street was opened = over 
the lower end of the obstruction and the de 
posit removed. We found that the water which came 
from above the obstruction passed through the 
open joints of the pipe. and followed along the rock 
drain. re-entering the pine a short distance below the 
obstruction. I have no doubt that had the drain been 
left alone it would have eventually cleared Itself. 

This experience has suggested to me the thoncht 
that if I had occasion to undertake a similar repair 
in the future. I would have all joints of the large pipe 
earefully cemented and trust entirely to smal tis 
leid alongs'de the large pine surrounded by _ shingte 
and introduced at the “Y's,” to effect the drainage. 


TEST OF AN ALLIS TRIPLE EXPANSION 
PUMPING ENGINE AT TRENTON, N. J. 

A test of a 10,090,000-gallon tr'ple-compound Allis 
pumping engine connected with the city water 
works of Trenton, N. J., was recently made by 
Samuel Webber, M. Am. Soc. M. E., for the Board 
of Public Works of that city, of which Mr. G. D. 
W. Vroom is president. During the test the water 
was pumped to a height of about 120 ft. The 
main facts in Mr. Webber's report are as follows: 

By agreement with your board and the builders of 
engine, the test was limited to 8 hours instead of 
24 as per contract, the combustion of fuel not entering 
into the agreement, and 8 hours being ample time to 
test the pumps without danger of overflowing the res- 
ervoir. 

The tests were made between the hours of 9 a. m 
and 5 p. m. April 28. The tables of results show: 


Revolutions per minute.........- uh uladu ces 
Average steam pressure at engine, Ibs.......... 112.27 
Average height of water lifted, ft............. 119.62 
Average temperature of water, feed and pumps.. 50° F. 
Gallons pumped in 8 hours.................. 3.451.015 
lbuty per 1.000 Ibs. water, used In steam... 138.223.000 
Rate of pumpage per 24 hours, gallons..... 10,353,040 


Were the conditions noted changed to the exact terms 
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DRAIN EMPLOYED TO STOP A LANDSLIDE AT SEATTLE, WASH 


entire roadway constantly to the eas:word. In ae- 
cordance wih my ré.ommendition, a plan is being 
carried out by which the water is to be cut off from 
crossing the street. A ditch, 4 to 5 ft. in width, has 
been excavate.l along the west mirgin of striec the 
entire length of the block, the bot:om of the ditch en- 
tering the substratum of hard materiil before men- 
tioned. Along this bed, resiing upon a tier of 41n. 
lank. 12 ins. In width. a continuous 10-in. sewer pipe 
as been laid with open joints and with numercus 
“Y's” opening to the westward. Around and above 
the pipe. to a height of about 5 ft., broken stone has 
been carefully laid, forming an intercep.ing drain to 
e tch the seepage of water from all sides and espe 
cially from the west. Over each “Y"’ a column of 
broken rock has been carriel up to the surfice, and 
the spaces between the co'uuns were filled with 
loose mater'al. The lower end of the dra.u pipe ts 
connected from two “Y's” to the 15-'n. sewer extended! 
up Seuth 14th St. to a point about 50 ft. south of 
Lane S-., iu order to rece ve the discharge. Thongh 
the drain f= net entirely completed. enouch has been 
dove to thoruughly demonustraie the value and effi- 





of the contract (110 Ibs. steam and 30 revs. per min.), 
the duty per 1,000 Ibs. would be 133,856,000, and the 
gallons pumped in 24, hours, 10,113,680, instead of 
10,353,040, as shown at the trial. 

The following data, not strictly relating to the nec- 
essary test of the engine and pumps, are also interest- 
ing as showing excellent results from the boilers and 


the slow combustion of coal which the ample boiler- 
room afforded: 


Area grate surface three boilers, sq. fi.......... 70.75 
Area heating surface three boilers, sq. ft...... 2 307.30 
Pe CORE WOME MON is £65 JetivSscis cenceeces 2,067.00 
Total ashes, Ibs..... seeceteds< eedene Snbedudea 163.00 
T’er cent ashes........... sisenrctmaearenae «+++ 61-10 
Coal per sq. ft. of grate per hour, Ibs............ 4.71 
Actual evaporation per Ib. of coal at 50° F., Ibs... 9.48 
Equivalent “ >" 1. * fem ent ac Se; 

Dale seth we phedseetdceseseteetesnes +useeeeens oie 
Feed water Ke Bees POU PN, TG. sc ccccccacces ee 
Coal per lL. HP. per hour, Ibs................... 142 
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THE BROWNLEY INJECTOR. 

We illustrate herewith the Brownley injector, a 
recently invented boiler-feeding device, adapted for 
either locomotives or stationary boilers. The in 
jector is simple in design, the arrangement of the 
steum and water passages being shown in the see 
tion, Fig. 1, where the plug or cock is shown in 


Pesition for starting In this position the steam 





The Brownley Injector. 


when turned on passes throngh the side passage A, 
exhausts the air from the lifting chamber B and 
starts a flow of water through the injector. As 
soon as there is a steady flow of water from the 
overflow the handle is thrown over, turning the 
plug so as to give a passage from the nozzle to the 
pipe leading to the boiler, as shown in Fig. 2. The 
plug is made taper so that in case of wear it can be 
driven up. There are no valves and in case of 
dirty feed water being used, as on contractors’ en 
gines, the dirt, ete., will largely collect in the cham 
ber C. It is best to take the steam from the dome, 
but it may also be taken from the steam pipe. 
The injector will lift hot water, and the water can 
therefore be fed from the hot-well. A pressure of 
only 15 Ibs. per sq. in. is required for starting with 
a lift of 5 ft.. 20 Ibs. for 10 ft., 35 Ibs. for 20 ft.. 
and 45 Ibs. for 25 ft. It works either at high or 
low pressure, and if the check valve or feed pipe 
leaks, the plug acts as a check and prevents the 
leakage from emptying the boiler. It is not liable 
to breakage, but can be got at readily for renewals 
or repairs by taking out the screws D and re 
moving the top plug E. This injector is the inven 
tion of Patrick Brownley, of Canada, and is being 
introduced by the Young Nut Lock Co., of 150 
Broadway, New York. Several of the injectors 
are now in use. 


A HAND-CAR WHEEL OF PRESSED STEEL. 

There has been rapid evolution in the design of 
hand-car wheels during the past dozen years. The 
old cast iron wheel was displaced first by wheels 
built up of cast iron and wrought iron, and later by 
composite steel and iron wheels. These early types 
of wheels, however, were unable to withstand the 
severe strains to which they were subjected, and 
when put in service they developed a tendency to 
rattle and a lack of durability. The wood center 
wheels were the next to come into vogue, and their 
lightness and freedom from vibration and noise 
brought thim into rapid popularity. This lasted 
until experience developed the fact that the expo 
sure to weather which a hand-car wheel must en- 
dure is a barrier to long life for a wood center 
wheel, especially on railways in the South. A rec- 
ond cause for the decline of the wood center wheel 
was the development of all-steel wheels of superior 
design and durability. 

Among the latest designs of all-steel wheels is 
that illustrated herewith, made by the Buda 
Foundry & Mfg. Co., of Harvey, Ill. It is of inter- 
est, moreover, as an example of the capabilities of 
steel when worked under the hydraulic press, the 
spinning lathe and the drop hammer. The tread, 
flange and web of this wheel are formed by draw- 
ing and spinning a single disk of 3-16-in. steel 
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plate. This disk is heated to a cherry-red, the hole 
for the hub being first punched, and placed in a 
5oO-ton hydraulic press, which dishes the center, 
forms the corrugations and turns the outer part of 
the disk over to form the tread of the wheel. The 
then reheated and placed in the 
spinning which, by means of suitably 
shaped rolls, completes the formation of the wheel 


rough shape is 


machine, 





Pressed Steel Wheel for Hand Cars, Buda Foundry 
& Mfg. Co., Harvey, Ill. 


tread and flange. These rells are ingeniously de 
vised to compress the metal and make the thick- 
ness of the tread where the wear comes consider 
ably greater than the original thickness of the plate, 
as is clearly shown in the cut. The tread and flange 
being completed, the holes are punched in the web 
between the spokes and the wheel is ready for the 
insertion of the hub. This is of malleable iron. 
The two parts, hub and collar, are assembled by a 
drop hammer, the rivet holes are drilled and the 
rivets are driven by a hydraulic riveter. There 
are six 7-16-in. rivets, and they are driven thre: 
at a time, it being found that this gives a better re 
sult than if all six are driven at once. It is evident 
that the used in assembling the 
hub and driving the rivets secures a very rigid con 
nection between the hub and the web of the wheel. 
In fact, it is asserted that the fit of the hub is so 
tight that in service practically no shearing stress 
comes on the rivets. 


great pressures 


The claims made for this wheel by the manufac 
tures are: 


(t) The tread, flange and web of wheel are all 
formed from a single plate of steel by the drawing 
and spinning processes, thereby preventing the shocks 
and strains to which the metal would be subjected 
were a drop hammer employed for the purpose. 

(2) The tread of the wheel having a re-enforcement or 
backing of metal at the line of contact with the raul, 
insures greater strength as well as increased life. 

(3) The wheels are absolutely round and true, and 
will retain their shape after the tread has worn thin 
from continued service. This is an advantage effected 
by the re-enforcement of the tread. 

(4) The relative location of the web to the tread Hne 
of the wheel, and the ng) ey of the hub being on 
the front side of the web, afford the greatest resistance 
to both the crushing and lateral strains to which the 
wheel will be subjected in service. 








The steel used is a good quality of plate steel, 
sufficiently high in carbon to insure good wearing 
qualities to the tread and flange. The- complete 
wheel weighs 40 Ibs. 


PERSONALS. 


Long has been appointed Surveyor of Dade 
vice Mr, W. A. Alitson, resigned. 

Mr. Walter F. Randall, of Syracuse, N. Y., has been 
Chief Engineer by the Board of Water Com- 
missioners of that city. 

Mr. Geo. A. Black, 
Central R. R., has 
the White Mountain 
Laneaster, N. Fi. 
ge S. Greene, M, 


the age of {3 on May 6, 


Mr. A. M 
County, Mo., 


chosen 


Assistant Engineer of the Maine 
appointed Superintendent of 


Division, with headquarters at 


been 


Gen. Geo Am. Soc. C. E., attained 

As noted in our issue of Dec. 
28, 1893, he is the oldest graduate of West Point, hav- 
ing graduated in 1828 


Mr. Joseph Menge, of New Orleans, La., the inventor 
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of the Menge dredge and irrigation pump, died re- 
cently at Monterey, Mexico. He graduated from the 
University of Missouri in 1870. 


Mr. L. T. Myers has resigned his position as Genera) 
Superintendent of the Seaboard Air Line to accept a 
position with the Richmond, Fredericksburg & Poto- 
mac R. R., of which his father, Mr. E. T. D. Myers. 
M. Am. Soc. C. E., is president. 


Mr. N. W. Bayrs, M. Am. Soe. C. E., Superintendent 
of Structure and Interlocking of the Terminal Railway 
Association of St. Louis, has been appointed Superin- 
tendent of Structure of the St. Louls Merchants’ Bridge 
and St. Louis Merchants’ Bridge Terminal Ry. also, the 
latter companies being now controlled and operated by 
the Terminal Railway Association. 


Dr. Charles R. Keys, of Des Moines, Ia., has been 
appointed State Geologist of Missouri, vice Prof. Arthur 
Winslow. He is a graduate of Johns Hopkins Un’'- 
versity and was connected with the geological survey 
of Missouri two years, and previous to accepting the 
position of Assistant State Geologist of Iowa served 
some time on the U. 8S. Geological Survey. He is the 
author of several works on geological subjects. 


NEW PUBLICATIONS. 


MAY MAGAZINES.—In “The Century” this month 
Nikola Tesla, whose fame as an electrician {s werld- 
wide, reveals his ability in a widely differen: ticid. A 
brief description of Zmai Iovan lIovanovich, the chief 
Servian poet, is written by Tes'a himself, and three 
poems of remarkable power follow transiated from the 
Servian by Mr. Tesla and Mr. Robert Underwood John- 
son. We said a widely different field, but we are not 
sure that the inborn fervor that urges the poet’s pen 
and that which spurs onward the inventor are so dif- 
ferent after all. In each the imagination, the creative 
faculty, is the ruling power. This is not the place to 
criticise poetry; but incidental'y we may say tbat 
these translations from the Servian have a_ native 
strength and zest which one looks for in vain in Eng- 
lish poetry of the present day. In ‘Scribner's’? Capt. 
John G. Bourke, U. S, A., describes the American 
Congo, by which he designates that part of south- 
western Texas lying between the Rio Nueces and the 
Rio Grande, a territory which is destined to become an 
important fleld for the irrigation engineer. 

In the “North American Review’ Surgeon-General 
Sternberg, U. S. A., advocates the establishment of a 
National Health Bureau in the Department of the In- 
terior, in accordance with a bill prepared by a commit- 
tee of the New York Academy of Medicine and now 
pending in Congress. An article of exceeding interest 
in this number is that in which Hon. Nathan Strauss 
describes the manner in which he has conducted one 
of the most beneficial and helpful charities that New 
York city has ever “Helping Others to Help 
Themselves” is the heading which the author places 
on his paper, and it expresses well the principte on 
which all wise charity should proceed. Those inter- 
ested in naval affairs shon'd read Admiral Colomb’s 
discussion of “England’s Position in the Mediterran- 
ean’ in this magazine. According to the gallant ad- 
miral, Engiand, with all its swarm of war vessels, 
great and small, is in dire danger of having a large 
slice of its commerce annihilated at the first smell of 
war with a foreign power. The whole tenor of his 
argument is to urge new appropriations for new ships, 
which it is well to remember may be rendered obso- 
lete by improvements in guns or armor or explosives 
or aerial or submarine navigation by the time they are 
completed. 

In the “Forum” the advantages and disadvantages 
ef helping the unemployed by starting pub‘ie works 
are disenssed by Dr. Stanton Coit and Mr. D. Mc@. 
Means. So much of this work has been done during 
the past winter that the discussion is very timely. 
COMPENDIUM OF TRANSPORTATION THEORIES. 

A Compilation of Essays upon Transportation Sub- 

jects by Eminent Experts. Prepared by C. C. Mc- 

Cain, of the Interstate Commerce Commission. 

Washington, Kensington Publishing Co. Cloth, 
8vo; pp. 300; $2. 

This volume, as explained by its title, is a reprint of 
essays, addresses, etc., on railway transportation prob- 
lems and questions, and its purpose is to form ¢ handy 
compilation which will be of interest and value to rail- 
way officers, students of the “‘railway problem” and 
others interested in the social and economic effect of 
modern transportation systems. There is no review of 
the subjects or comments upon the conclusions pre- 
sented. Of the 34 essays the majority (including some 
by Hon. Thomas M. Cooley, Hon, Augustus Schoon- 
maker, Mr. A. B. Stickney and other well known writ- 
ers on railway affairs) deal with the theory of the 
problem, and the question of government control, etc., 
from different points of view, but there are also essays 
on freight and traffic questions, employees, high speed 
travel (by Mr. Theodore Voorhees), English and Ameri- 
ean railways (by Mr. W. M. Acworth), and the rela- 
tions between American and Canadian railways (by 
Mr. A. C. Raymond). It is certainly an interesting 


seen. 
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volume, and it is well that the several essays on these 
subjects should thus be collected and preserved. The 
book is well printed, in clear type, and has a list of 
contents, but no index. 


SOCIETY PROCEEDINGS. 


TPCHNICAL SOCIPTY OF THE PACIFIC COAST.— 
At the meeting on May 4, a paper on “Concrete at 
Fort Point,” by Col. George H. Mendell, was read by 
Lieut. Flagier. 


CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 
the meeting on May 8, a paper was presented by E. J. 
Fort aad C. W. L. Filkins, on “Stresses and Deflections 
in Circular Hoops under Various Conditions of Load 
ing.” and another by A. E. Brown, on “The Des’gn 
and Tests of a High Speed Electric Cantilever Crane 
for Shipbuilding.” 

LIVERPOOL ENGINEERING SOCIETY, — At the 
meeting on April 18, Mr. Thomas Dunecanson, Assoc. 
M. Inst. C. E., read a paper entitied “‘Notes on the 
Distribution of Water Supplies.’"”, He gave particulirs 
us to the quantity of water required to be provided for 
the supply of a district and the variations in the rates 
at which it must be supplied, showing that the maxi- 
mum rate at any hour during the year exceeds the 
average by about 85%. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the meeting on April 19, Mr. Gustave 
Kaufman presented the report of the subcommittee on 
pure water supply for Pittsburg and Allegheny, and in 
accordance with its recommendation a standing com- 
mittee was appointed, consisting of Messrs. Davison. 
Harlow and Kaufman, to consider matters relative to 
a pure water supply. Dr. Phillips exhibited specimens 
of large glass tubes made by the Appert process and 
read a paper on their manufacture. Mr. Thos. H. 
Johnson read a paper entitled ‘The Tneory of Dynamic 
Work Applied to Statie Forces.” 

AMHBRICAN SOCIETY OF OLVIL ENGINBBRS.—A: 
the meeting on May 2, a resolution sent in by Mr 
Katte, calling for the appointment of a committee on 
the relation of wheel gage to track gage to work in 
conjunction with the M. ©. B. committee on the sub 
ject was presented, but was unfortunately lost owing 
to the small attendance, there being only 21 out of a 
necessary vote of 25 in favor of submitting the resolu 
tion to the Board of Directors. The matter was the 
outcome of the paper read at the last meeting by 
Mr. \A. A. Schenck (Eng. News, April 19). Two papers 
were presented, on ‘“The Use of Canvas in Water Tight 
Bulkheads,’’ by M. Meigs, and “Notes on the Great 
Kanawha Improvement and the Chanoine Dams," by 
A. M. Seott. Owing to the depletion of the collation 
fund the usual refreshments after the meeting were 
omitted. 

ENGINEERS’ CLUB OF ST. LOUES.—At the meet- 
ing on May 2 Mr. Robert Moore read a paper on ‘The 
Filtration of City Water Supply in the Light of Re- 
cent Researches.”” He placed the cost of a filter sys- 
tem for the city of St. Lou's at $2,000,000, and the 
annual expense of operation, maintenance and interest 
charges at $150,000. As the filtration of the water 
supply would undoubtedly reduce the number of typhoid 
cases by half, to say nothing of other advantages, the 
adoption of filtration for the water supply was strong:y 
recommended. 

In the discussion Mr. Holman stated that plans were 
being made and experiments conducted upon various 
systems. The water department would be ready to act 
in the matter when funds were available. In the 
further discussion it was stated that most of the work 
in the filter bed is done in a thin layer on the top, and 
that the clean'ng process consists mainly of scraping 
off this layer whenever it became too dense to permit 
the ready flow of water. It was antic'pated that the 
filtering of 50,000,000 gallons of water per day would 
cause a deposit of 1,000 tons of mud, but most of this 
would be taken out in the settling basins, where fully 
90% would go down in the first e‘ght hours. This 
would greatly lighten the task on the filters. It was 
shown that it wou'd be desirable to treat the water 
with a coagulant and also to cover the filter beds. 

’ Wm. H. Bryan, Secy. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—The annual meeting will be held at the house 
of the Engineers’ Club, 1122 Girard St., Philadelphia. 
beginning at 10 a. m., Tuesday, May 15, 1894. Mayor 
Stuart, of Philadelphia, will deliver an address of wel 
come, the yearly reports will be submitted, officers 
elected, and other business transacted, including action 
on a resolution favoring legalization of the units 
adopted at the Chicago Electrical Congress. The fol- 
lowing papers are to be presented: “A Review of the 


Progress of the American Institute of Electrical Engi- 
neers."’ by the president, Prof. Edwin J. Houston, of 
Philadelphia; “Light Distribution and the Use of 
Lamps,”’ by Prof. Wm. A. Anthony, Vineland, N. J.; 
“Discriminating Lightning Arresters and Recent Prog- 
ress in Means for Protection against Lightning,” by 
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Alexander Jay Wurts, Pittsburg; “‘Central Station 
Economy,”’ by Mr. C. Reginald Van Trump, Wilming- 
ton, Deél.; “Unipolar Dynamos for Electric Light and 
Power,” by Prof. Francis B. Crocker and Mr. C. 
Howard Parmly, New York; “Relative Advantages of 
Toothed and Smooth Core Armatures,”’ by Mr. Alton 
LD. Adams, Worcester, Mass.; ‘Test for Closed Coil 
Are Dynamo,”’ by Prof. R. B. Owens, Lincoln, Neb.; 
“Alternating Currents and Fuse Wires,"’ by Prof. Du- 
gald ©. Jackson and Mr. R. J. Ochsner, Madison, Wis. : 
“Some Storage Battery Phenomena,” by Mr. W. W. 
Griscom, Haverford, Pa.; ‘“‘Resonance Analysis of Al- 
ternating and Polyphase Currents,’’ by Prof. M. L 
Pupin, New York; “Some Facts about Polyphase Mo- 
tors,’ by Dr. Louis Bell, Boston; ‘“The Law of Hys- 
teresis (Part 3) and the Calculation of Ferric Induet- 
by Mr. Chas. Proteus Steinmetz, Schenectady, 
N. Y.; “Experiments with Two-Phase Motors,’’ by Dr. 
Louis Duncan, Baltimore. 


INTBRNATIONAL 


ances,” 


OONGRESS ON INTPRNAL 


NAVIGATION.—The sxth congress will be held at 
The Hague, Holiand, commencing July 23, and will 


continue for six days. The members of the congress 
will be delegates from governments and delegates ac- 
eredited from chambers of commerce, 
navigation companies, and other ‘tation 
technical and scientific societies, and other 
persons. The sessions of the congress will 


meetings, 


railway and 
transpo “ANSO 
ciations, 
interested 
comprise 
excursions. The 
and 41 papers have already 
neers aud others: 
Construction of Navigation Canals Affording Operation 
at High Speed. 

Plant and Ports of Navigation. 

Means for Prevent.ng Ice Blockades, 

Traction and Propulsion upou 
Rivers and Rivers of Natural Flow. 
Tolls on Navigable Ways. 
Relations Between the Configuration 
the depths of Their Channels, 


general meetings of 


following subjects w 


sections and 
be discussed, 
received 


been from engi- 


Canals, Canali zed 


of Rivers and 


Regulation ef Rivers at Low Water. 

Two excursions are now announced to take place 
during the week of the Congress, one to Rotterdam 
and the other to Amsterdam. There will also be three 


other excursions held after adjournment of the con 
gress, one to the Haarlem Meer and to several places 
below sea level; one to the new mouth of the Meuse, 
and the third to the Zuiderzee, the Island of Urk, and 
the Province of Overyssel. 
Membership in this Congress, 
the papers and discussions printed in either French. 
German or English and the right to take part in the 
meetings and excursions, can be secured at a cost of 
$5. Subscriptions may be sent to the Secretary of the 
American Society of Civil Engineers, 127 


which carries with it 


New York eity. 


East 23d St., 

AMERICAN SOCIETY OF MECHANICAL EN 
GINEERS.-—The summer meeting will be held at Mon 
treal, Can., June 5 to 8&8, the opening session to be 
held on Tuesday evening, June 5. The headquarters 
will be at the Windsor Hotel, and professional ses- 
sions will be held at the Engineering Building of Me- 
Gill University. Excursions have been arranged down 
the Lachine Rapids to the Lachine Canal, to Ottawa, 
and to various points of engineering interest 
Montreal. 
as follows: 

A. K. Mansfield, ‘“‘Notes on the Theory of Shaft Gov 
ernors’; Albert F. Hall, ‘Heat Units and the Speciti 
cations for Pumping Engines’; W. H. Bristol, ‘A 
New Recording Pressure Gage for Extremely High 
Ranges of Pressure’; Frank Richards, “A Note on 
Compressed Air’; A. W. Robinson, “The Relation of 
the Drawing Office to the Shop in Manufacturing”; 
R. H. Thurston, “The Theory of the Steam Jacket; 
Current Practice’; D. 8. Jacobus, “Results of Experi- 
ments with a 50-HP. Single Non-Condensing Ball & 
Wood Engine to Determine the Influence of Compres- 
sion on Water Consumption’; Frank H. Ball, “Cylin- 
der Proportions for Compound Engines, Determined 
by Their Free Expansion Losses’; F. M. Rites, “A 
New Method of Compound Steam Distribution’; Jesse 
M. Smith, “Tests of a Small Electric Railway Plant”; 
W. S. Alérich, “Power Losses in the Transmissive 
Machinery of Central Stations’; M. P. Wood, *Rust- 
less Coatings for Iron and Steel”; Jas. McBride. 
“Corrosion of Steam Drums”; C. W. Hunt, “A New 
Mechanical Fluid’; F. R. Hutton, “First Station- 
ary Engines in America’; DeCourcy May, “Cost of 
an Indicated Horse Power”; Jno. R. Freeman, “A 
New Form of Canal Waste Weir; G. W. Bissell, 
“Effect of Varying the Weight of the Regenerator in 
a Hot-air Engine’; W. R. Roney, **Mechanical Draft 
for Boilers’; R. C. Carpenter, “The Saturation Curve 
as a Reference Line for Indicator Diagrams’; Den- 
ton-Jacobus-Rice, “‘Results of Measurement of the 
Water Consumption of an Unjacketed 1,600-HP. Com- 
pound Harris-Corliss Engine’; F. B. King, ‘Notes 
on the Corrosion of a Cast Steel Propeller Blade,” 


about 
The papers announced for the sessions are 
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ENGINEERS’ CLUB OF PHILADELIPHIA.—At 
the meeting on April 21 a paper on “The First United 
States Pneumatic 


Postal System’’ was presented by 
Mr. A. Falkenau, who stated that the year of trial 
of the first pneumatic system for postal service in 


the United States had just been completed and the 


extension of the system for couimercial as well as 
postal service was contemplated. A brief review was 
given of what had been done in Europe in the way 
of pneumatic transmission, and the Lendon and Paris 


systems were more particularly London 


described In 
lead 
rhe 
diameter 
packing. 
First, vacuum alone was used; 


The 


the tubes were 2% and 3-in. 


tien 


laid in 
used in 


pipes cast 


iron pipes for prote 


tubes were but 1! 


carriers wh 
,-ins. the remaining space 


being taken up by 
singly. 


Carriers are dispatched 
later, Vacuum 


and compressed air. tubes 


used in the conti: 
ental cities in Europe were wrought iron, the Puris 
tubes being 2'-ins. diameter. There the carriers 


are dispatched in trains of six to ten 


The carriers and tubes were fully described 


propelled by 
t piston, 
also the method of locating obstructions in the tubes 
and the two methods of laying pipes on the radial and 
polygonal systems. To give an idea of the extent to 
which this 
that the London 
length of 34 engines of an 


eregate of 216 HP. constitute the power plant. 


work is carried in Europe, it was stated 


system has 42 stations 


with a tetal 


miles of tubes. Six 


The 
Liverpool and Berlin systems were similarly deseriled 

In 1892 the Pneumatic Transit Co.. of New Jet 
sey contracted to install the Philadelphia plant. As 
the size of the tube adopted and laid was 6%-ins. diar 
eter, 
The adopted in all 
same, being 30 miles per hour. 


entirely new problems presented themselves 


Velocities systems is about the 
The stored energy of 
full velocitysis oniy » ft 

ibs., while that of the Philadelphia carriers has been 
as high as 1,380 ft.-lbs. 


this energy 


a London carrier while at 


The problems of dealing with 
were solved by Mr. B. C. Batchellor, the 
the cushions intre 
duced, the accumulated pressure in the cushion cham 
ber being utilized at the same 


uuttically the receiving apparatus. 


engineer of company. Air were 
time to operate 
The distance 
the main postoffice to the sub-station at 
is 2.028 ft. 


auto 
from 
Chestnut St 
There being an outgoing and 
the total length is 5,856 ft. The apparatus at the two 
in detail. The pressure of ai: 
postoftfice is 7 while at the 
station it is about 4 Ibs., as the pressure does not fall 
at a uniform rate. The air passes through the entire 
system of tubes, returning to the postoffice at atmos 


return tube 


stations was described 


ut the main Ibs... sub 


pherie pressure, the end of the tube being practically 
open to the air. The two air-cylinders of the 
pressor located at the main postoffice are 1S-ins. bore 
while the steam cylinders are 10-ins. bore with a pis 
ton stroke of 


com 


24-ins. There has not been a single 


of obstruction of the tubes since the plant was 
tirst put into operation. 

The difficulties encountered in laying the pipes and 
bering the same were described. The use of air blast 
reduced the temperature pear the cutters 
from 20° to 60° F. Attention was called to the fact 
that, mechanically, pneumatic propulsion is not eco 
nomical, about 90° of the work being wasted. It 


pointed out, however, that commercially the value of 


in boring 


wis 





pnenuatic transmission was amply proved and that 
the size of pipe adopted would permit a more 
remunerative class of business to be done. 

It is now proposed to extend the system to cover 
the greater part of the city, locating the central 


pumping station about Twelfth and Market Sts., with 
other central stations at Columbus Ave., South St., 
the connections being made on the radial system 
Each central station will be the nucleus of a number 
of local polygonal circuits, covering territory within 
convenient limits. Mr. Falkenau stated that this first 
pneumatic postal tube in the United States was the 
largest of its kind in the world. 

Mr. W. W. Carr, Postmaster of Philadeiphia. stated 
that the tube has carried 30,000 letters per day, and 
has working most satisfactorily and 
single stoppage. Great credit is due Philadelphia for 
introducing the first pneumatic system in the United 
States and other cities are contemplating 
following the example. Mr. John Field, ex-postmuaster 
explained that he felt the need for improvement in the 
methods of handling the Philadelphia mails as soon as 
he entered upon his duties as postmaster. He visited 
European cities to learn the best methods in vogue, 


etec., 


been withont a 


Chieago 


and decided to recommend the adoption of a system 
similar to that in use in Berlin. More or 
itorious designs were offered by different companies, 
but the greatest difficulty was to obtain the permis 
sion of the Government to make the trial. The system 
finally adopted has proved entirely successful and re 
flects great credit upon its constructors, as well as 


less mer- 


its designers. 

Mr. W. J. Kelly, President of the Pneumatic Tran- 
sit Co., described some of the difficulties that he 
had to contend with. Mr. B. ©. Batchellor spoke of 











Sao 
the advantages of the present system, citing a case of 
special delivery, where more than three hours had 
been saved in transit from Philadelphia New York 
Referring to details, he said that the wt econonu 
speed of carrier was about 30 miles p h ane 
the actual time the mail was in the tube was bau ‘ 
very small part of the total time i i ! x An 
increase in velocity would add to the w 1 te 
with but little gain Phis sa speed i seal im the 
ontinental lines The diameter f the tube was cle 
termined only after nu ure delibera Vhe ig 
intention was to se fll wroudkl i Lopplyve b 
finding the diameters varied too ich, Gi “ 
Iron Water pipes was used, bored o » Glv-ius This 
capacity has proved ample, and is by far the largest j 
the world. Each carrier holds al t LOO letters, b 
100 to 150 should be taken as iverage, whi ‘ 
the rate of eight carriers pe ninute, give a «he ‘ 
of 48.000 letters per hour Che tir juired 
the distance between the two postoffices is about 
seconds, amd the carriers wi I i vet) miles be 
fore the packing-rings placed om the ttsidde to for 
autr-tight joints will weur This 4 Kite Vus 

neriy made of felt, i \ % 1 that 
Viss 2iswers the purpose very w hve vent fe 
aurriers ire those with ‘yee ‘ tis his wive 
much stronger shape “ i ‘ penings 
the sice md there is ess «clans f breaka 
Phe | size f pheur tile sacle 1 f 
ble was about eight or ten inehes in dia er is te 
yond this size the carriers increase so rapid i 
weight that the packings i} wh 
weight rests, would soon wear o Phe lene 
such a line should not exceed fo tiles He rervt 
With some interesting conclusions drawn fre i 
eXperience regarding the advantages and app » 
of the polygonal system, giving special refe e t 
thre largement of the Philadelphia plan 

COMING TECHNICAL MEETINGS 


MONTANA SOCIETY OF CIVIL ENGINEERS 

May i2 Fecy., G. O. Foss, Helena 
ENGINEERS’ CLUB OF KANSAS CLLY 

May 14 , Waterman Stone, Baird Buildin 
WISCONSIN POLYTECHNIC SOCIETY 

May 14. Secy., M. F. Schinke, City Hall 
WESTERN RAILWAY CLUB 

vay 15. Secy., Clement F. Street, Rookery, Chicago 
COLUMBIAN ENGINEERING SOCIETY 

May 15. Secy., F. W. Hart, Washington, D. C 


Secy 


Milwaukee 


AMERICAN INSTITUTE OF ELECLRICAL ENGINEERS 
May 15. 18 Annual meeti it Philadelphia Seey 
Ralph W. Pope, 12 W. 3ist St.. New York City 


BOSTON SOCIELY OF CIVIL ENGINEEKS 
May 16. Secy., 8. E. Tinkham, '6 Bromfield St 
ASSOCIATION OF ENGINEERS OF VINGINIA 
May 16. Secy., J. A. Pilcher, Roanoke. Va. 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
Mav 16. Annual meeting at Niagara Falls, June Seer 
F. Collingwood, 127 E. 2d St., New York 
ENGINEERS’ CLUB OF ST. LOUIS 
May 16. Secy., Wm. H. Bryan, Turner Bldg 
NEW YORK RALLROAD CLUB 
May 17. Secy., John A. Hill, Temple Court 
ENGINEERS’ CLUB OF CINCINNATI 
Mayi7. J. F. Wilson, 24 W. 4th St 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO 
May 17. Secy., Howard Berge, 100 Washington St 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 
May 17. Secy., Danie! Carhart, Carnegie Lib. Bldg., Allegheny 
TACOMA SOCLETY OF ENGINEERS AND ARCHITECTS 
May 18. 201 Washington Building 
ENGINEERS’ CLUB OF PHILADELPHIA. 
May 19. Secy., L. F. Rondinelia, 1122 Girard St. 
SWEDISH ENGINEERS CLUB 





May 1%. Secy., P. Valentine. At 231 Union St., Brooklyn, and 
646 North 10th St., Philadelphia At 106 Randolph St., Chi 
cago. Secy.. C. T. Anderson 


DENVER SOCLETY OF CIVIL ENGINEERS 
May 2. Secy., F. E. King, Jacobson Block 
ENGINEERS’ CLUB OF MINNEAPOLIS 


May 21. Secy., E. Nexsen, 504 Kasota Block 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS 
June 1 Secy.. E. K. Smoot. %3 Commerce St 
TECHNICAL SOCIETY OF THE PACIFIC COAS' 
Junel. Secy., O. Von Geldern, 719 Market St., San Fran 
cisco 


AMERICAN SOCIETY OF MECHANICAI 
June 5,8 Convention at Montreal 
Hutton, 12 W. sist St.. New York City 

WESTERN SOCIETY OF ENGINEERS 
June 6. Secy.. Thos. Appieton, Lakeside Bldg. C 

CIVIL ENGIN EERS’ CLUB OF CLEVELAND 
June12. Secy., F. C. Osborn, Case Library Building 

NORTHWEST RAILWAY CLUB 
June 12 secy.. W. D. Crosman, Ryan Hotel, St 

NORTHWESTERN SOCI E'ty OF ENGINEERS 
Jane12. Secy., D. W. MeMorris, Burke Blk 

MASTER CAR BULLDERS’ ASSOCIATION 
June 12,16. Saratoga, N. Y. Secy..J. W 
Building, Chicago 

CIVIL ENGINEERS’ ASSOCIATION OF KANSAS 
June 13. Wichita, Kan 

NEW ENGLAND RAIT ROAD CLUB 
June 13. Secy., F. M. Curtis, P. O. Box 1576, 

ENGINEERING ASSOCIATION OF THE SOUTH 
June 14. Secy., Hunter McDonald, Nashville, Tenn 

ENGINEERS AND ARCHITECTS’ CLUL OF LOUISVILLE 
June 4. Secy.,G. W. Shaw, Norton Building 

NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
June 15. Secy., D. W. Meeker, st. Pavl 

NEW ENGLAND WATER-WORKS ASSOCIATION. 

June 14.16, Annual convention at Boston. Secy., R.C P 
Coggeshall, New Bedford. Mass. 

CANADIAN SOCIETY OF CIVIL ENGINEERS 
June 17. Secy.,C. H. McLeod, Montreal P. Q 

MASTER MECHANICS’ ASSOCIATION 
June 19, 23. Saratoga, N.Y. Secy., AngusSinclair, Vempie 
Court. New York. 
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As stated in our issue of March 15, reports have 
been for some time in circulation that the Canad an 
Pacific was considering the movement of traius 
over its Rocky Mountain division by electric power. 
We are much pleased to be able to announce official 
confirmation of this report. The porion of the 
road on which it is proposed to introduce electric 
traction is the section crossing the Kicking Horse 
pass. Engineers have been in the field for some 
time gaging the flow in the streams adjacent to 
the road, and a report on the project has been 
made by Dr. Berliner, of the Siemens & Halske 
Electric Co., of Chicago, after a personal examina- 
tion of the line. When the quest on of water sup- 
ply has been settled it is expected that the project 
will go forward. , 

Whether cities should build and own conduits 
and subways for electric wires is a question which 
is puzzling a good many legi-lators, eeoncmists and 
engineers. On the one hand it is urged that it was 
bad enough to have rival telegraph and electric 
light companies multiply ng poles and overhial 
wires in city streets, and that it is out of the 
question to permit the necdless destruction of pive- 
ments and the crowding of the space un lergroun 1 
which would result if each eleetrical company were 
to set to work to build its own underground con- 
duits. On the other hand, it is argued that further 
developments in electricity may at any time make 
obsolete a system of underground conduits, and 
that such an investment, therefore, should not be 
made by a municipality. But the advoca:‘e of muni- 
cipal ownership replies that admitting this to be 
true, it is rather hard on the owners of the electric 
plants. They were permitied and encouraged to 
build extensive plants and invest their money in 
poles and overhead wires when no one thought cf 
distributing electricity underground. The city now 
steps in and says that the poles and wires mst 
go. The owners of the eketrie plants are con- 
fronted with the alternative of losing all they have 
invested or of building expensive un ‘erground ¢ n- 
duits which, according to the above claim, are liable 
also to preve a dead loss at any time. Certainly 
in equity if the city in its dealings with the com- 
pany requires it to assume risks that were not con- 
templated when the bargain was made, then the 
city should at least share such risks with the com- 
pany. 

There appear to be two methods by which the 
problema may be solved with substantial fairness to 
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all parties. By the first method the city grants to 
an independent company the monopoly of subway 
construction and operation, requ'ring the company 
to furnish equal facilities to all electr'cal companies 
desiring to lay wires in its conduits, and limiting 
its rates for rental to such an amount as will cover 
interest, depreciation, profit and a fair allowance 
for the risk of the subways be'ng superseded by 
advancement in the art. By the s°cond method, the 
city itself assumes the ownersh'p and control of 
the subways and fixes its rentals by the rule above 
laid down. By either method. it wi!l be seen that 
the most important requirement, that th» ety shoul 1 
retain sole control of its street surface an the spree 
above and below it, is effectually secured: and the 
needless duplication of subways is prevented. 


We give in another column a summary of the 
recommendations of the several railway clubs with 
respect to the amendment of the rules which vovern 
the interchange of freight cars between different 
railways. About the usual number of changes in 
the rules are proposed, and the few wh'ch are really 
of importance are likely to be overlooked in the 
number of petty changes which have been recom- 
mended. Doubtless the rule on which act‘on is 
most needed is that which would limit the per- 
missible variation in the gage of car wheels to 
\% in., in place of the present broad variation of 
*% in.. which was adopted many years ago to pro 
vide for cars running over all gages of track, from 
1 ft. 8% ins. to 4 ft. 9 ins. No one denies that 
lin. variation is more than ample to cover in- 
accuracies in mounting wheels on axles: and it 
has been conclusively shown that the present wide 
limits (now that practically all track has been 
changed to the standard 4 ft. 8% ins. gage) are ex 
ceedingly destruc‘ive to frogs and guard rails, and 
probably lie at the bottom of a good share of the 
“unexplained ” derailments at switches. The only 
opposition to the change arises from those who fear 
that the number of cars now running with wheels 
wide or narrow gaged in excess of these new limits 
would be so great as to cause delays to traffic and 
heavy bills of expense. If this is the case, however, 
it is all the more reason why action shoul b> taken. 
The fault must be remedied sooner or later, in the 
interest of the safety of passenger trains as well as 
freight trains, and it will cost no more th’s year than 
next year. It seems probable, moreover, that the 
number of cars with wheels out of gage is by no 
means in proportion to the amount of damage done 
by them, and that the saving in maintenance of 
frogs and guard rails will soon compensate for the 
expense in remounting these badly gaged wheels. 

Other proposed changes in the rules, which are 
given in another column, need not be discussed 
here, save to say that he impression grows stronger, 
year by year, that the whole system of ear inter- 
change, with all its complicated laws and rules 
and traditions, is merely a temporary cxpedi.nt 
which is serving its purpose as well at present as 
anything which could be devised; but which must 
eventually be succeeded by a system of common 
ownership of all fre'ght rolling stock interchange 1 
between different roads. When this arrives, all th> 
haggling over petty po'nts of difference, and the 
everlasting attempt to devise rules which will con- 
trol the company that ardently desires to get a 
little more than its just due in dealing with its 
neighbor company, will be at an end. Such a com- 
mon ownership of freight cars, coupled with the 
adoption of and adherence to common sense stand- 
ards, would lessen the cost of freisht car repairs by 
an enormous amount and would vastly simplify the 
settlement of the vexed questions of car mileage, 
privately owned cars, and many other problems 
which now perplex railway managers. 


SS ee 


The water supply protlom in some parts of New 
Jersey is grow ng more and more serious with the 
rapid increase in the population of the large cities 
and of some of the smaller suburbs remo‘e from 
plentiful or pure water supplies and with the ac- 
quirement of the main water suppl es by syndicates, 
often for speculative purposes only. Beeaus: of 
the long supply mains required, it is practically out 
of the question for the small towns, individually, to 
secure water from the most desirable sources and 
hence comprehensive schemes for the common sup- 
ply of several municipalities have been carried out 
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in several instances within a radius of 25 m’‘les 
from New York, some of which, however, have 
been arrangements of convenience rather than to 
secure a pure water supnly. Thus the Hacken- 
sack Water Co. supplies Hoboken and a large num- 
ber of villages and towns to the north and west; 
Jersey City supplies the abom'noble Passaic River 
water to some of the towns adjoining it: from the 
works of the East Jersey Water Co., form'ng the 
new supply of Newark, more or less water is sup 
pied to some of the subur’s on the west 0° Newark: 
and from the dr'ven wells of the Plainfield Water 
Supply Co. water is distributed to a number of 
surrounding villages and tewns. 

The concit’ons ov tl ned stove have suggested f-on 
time to time the desirab‘lity of state water surply 
systems, meaning thereby general supnly works 
as distinguished from distribution systems within 
the municipalities. In 1882 a state water suprly 
commission was sppointed and later made some 
general investigations along the lines suegested 
above, but owing to antagonism, apnarently, from 
parties interes‘ed in private water rights the work 
of the commission was not carried far. In the 
past two or three years attempts have been made 
in the New Jersey legislature to rehatbil'tate the 
state water board and an elaborate bl is now 
before both houses of the legislature (“ Senate, No. 
42") to that end. In general certain dra'neg? areas 
of the state would by this b'll be put under the 
charge of a commission of five, four to be ap 
pointed by the governor, and a hydroulie engineer. 
constituting a fifth member, to he chosen by these 
four, the members to hold office during good be- 
haviar. Any municipality desiring water from 
these reserved drainage areas wonld so inform the 
board, whereupon plons for sunp'y'ng it would he 
made and estimates submitted to the mun‘e'pality, 
which would then by popvlar vote decide whether to 
contract with the state for water. If the dec’s'on 
should be favorable, the supply would be brorght 
to the boundary line of the town or to some other 
convenient point and the town woull pay annuclly 
for the water used at an agreed rate per million 
rallons, wh%ch rate would represent only the actual 
cost of bringing the water to the mun‘c’pal'ty, to 
gether with interest charges and a sum for a sink 
ing fund. The act contemplates the supply of a 
number of towns from one system, each town to 
pay its proper part of the whole. 

Naturally this bill is being vigorously oppos-d 
by the large water companies and syndica‘es own 
ing water rights; and as the officials of these com- 
panies are intimately connected with politicians of 


- both parties it would not be surprising if the bill 


were killed. The problems involved are of vital in- 
terest to the people of New Jersey and should be 
studied until a permanent and equitable solution 
is reached. 


THE REDUCTION IN COST OF FIREPROOF 
CONSTRUCTION. 


We alluded recently to the effect of the present 
era of low prices in upsetting accepted ideas and 
customs in engineering practice and instanced the 
economy of fireproof construction (as compare] with 
fire-trap construction), ‘this economy having been 
brought about by the unprecedented reduction in 
prices of steel beams and of fireproofing materials. 
We are now able to present an interesting illus- 
tration of the cheapness of fireproof construction 
at the present time. 

A few wecks ago a firm of architects in Phila- 
delphia were preparing plans for a large building, 
the estimated cost of which was about $125,000. 
Nothing but ordinary lath-and-plaster construction 
Was contemplated, the firm in charge of the work 
taking it for granted that now, as in former days, 
fireproof construction was a luxury only to be af- 
forded on sky-scraper office buitdings. The rep- 
resentative of a manufacturer of clay producis 
called on the firm and urged them to get estimates 
on both fireproof construction and wooden con- 
struction before letting contracts for the latter. 

After some demurring they finally consented to 
do this and were no little surprised to find that 
the fireproof construction involved an expense only 
$4,500 greater than the ordinary construc:ion, or 
an increase of only 3.6 per cent. in the cost of the 
building. 

The interest on this increased investment at 5 
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per cent. amounts to 0.18 per cent. of the total cost 
of the building; thus it is seen that a saving in 
annual insurance rates of only $1.80 on $1,000 in- 
sured would pay the interest on the increase of 
cost due to the adoption of fireproof construction. 

It is doubtless true that outs.de of the large 
cities the difference in cost between fireproof and 
wood construction is considerably greater than in 
the case cited above. This is ch'etly due to the 
lack of experience with such construction except 
by large firms of contractors and builders. ‘This 
will rapidly disappear, and apparently the time is 
close at hand when nearly all structures erected for 
mereantile or manufacturing purposes, except of 
the very rudest description, will be made of fire 
proof construction. The same will be true of all 
city dwellings; indeed, a substantial beginning has 
already been made, and among residences for which 
eontracts have recently been let are not only the 
palatial houses of some wealthy men, but dwellings 
for people of moderate means. 

From an engineering standpoint, one of the most 
important results of this revolution in the cost of 
fireproof construction is the possibility it offers of 
relieving certain classes of manufacturing indus 
tries whose fire risks have long made their insur 
anee rates a heavy burden. It is of interest to 
note in this connection that the fall in prices of 
the past two years has probably wiped out the 
margin which has existed between the first cos 
of slow-burning construction and that of regular 
fireproof work. The slow-burning construction has 
met a great need in the New England textile mills, 
and those who have developed it are deserving of 
great credit. Superiority in some other respects 
may cause it to maintain a certain hold for some 
years to come; but in general it seems probable that 
better results will be secured by combining good 
fireproof work with it, and that for especially risky 
locations, like picker-rooms, ete., absolutely in- 
combustible construction will have the preference. 

The owners of electric light and power stations 
have long complained that the rates charged them 
by the underwriters were far in excess of the aciual 
risk. Whatever there may be in this claim, as 
respects the better built class of stations, it is un- 
fortunately true that fires in such stations have 
been frequent and disastrous. The reason appears 
to be that in the majority of cases electrie light 
and power plants have been housed in ord nary 
buildings originally built for other purposes, and 
making no pretence to fireproof construction; or 
where a new building has been erected, cheapness 
in first cost has been the chief aim of the builders. 
The electrical industry is fortunately situated with 
respect to protection from fire, inasmuch as its 
plant and materials are not combustible; and it 
only needs to be housed in incombustible structures 
to be able to snap its fingers at the devouring ele- 
ment, and at the insurance companies, too, if it 
chooses. 

It is to be remembered in discussing this matter, 
and in considering the relative cost of fireproof ccn- 
struction and the old systems which it is to dis- 
place, that fire insurance seldom covers the ac‘ual 
loss sustained, direct and ind'rect. The interrup- 
tion to business, the trouble due to the destruction 
of valuable papers, drawings, records, patterns, 
templates, gages, the risk to human life, and the 
liability of employers for death and injuries sus- 
tained by workmen in fighting fires—these are 
among the things to be taken into cons deration 
when the question of fireproof construction for a 
factory building is to be decided. 

Another thing will suggest itself to many thought- 
ful men in these times of frequent labor troubles: 
that is, the danger of fire from incendiarism. It 
is generally conceded that waere a company can 
afford to do so, it is far bette’ to assume its own 
risks of fire than to attempt to carry insurance. 
An insurance company is simply an organization 
by which losses are averaged up, and in the long 
run the owner of property must pay his own losses 
plus the operating cost and profits of the insurance 
companies. Hence a great railway corporation, for 
example, will inevitably profit in the lung run by 
doing its own insuring. But the property of rail- 
ways and manufac‘uring corporations is espec ally 
likely to be the subject of incendiarism in times of 
labor troubles, especially if it is of such a char- 
acter that it can be fired without exciting suspicion. 
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For this reason especially, corporations which carry 
their own insurance should adopt fireproof const. uc 
tion. 

In dwelling construction the risk to human life 
and to heirlooms, keepsakes and art treasures— 
things prized at a value above their mere price in 
money—should be s‘rong motives in influenc’ng the 
adoption of fireproof construction. The dest: uction 
to human life which comes in th's way occurs for 
the most part in such seattered instances that th 
extent of the risk is little realized. According to 
Mulhall, 1,390 persons are killed by fires annually 
in England and Wales. Every habitual reader of 
newspapers knows how frequent is the record of 
loss of life by fire; yet it is only when some sue) 
case happens as the burning of General ‘Tracy's 
house at Washington some years ago, or some ‘ene 
ment house holocaust ina great city causes reporters 
of the Metropolitan dailies to vie with each other in 
securing details, that an impression of the risk to 
life due to the common fire-trap methods of con 
struction is made upon the public. 

Again, it is to be remembered that the fire-risk is 
not the only defect of the common wood constru: 
tion. The life of a wooden house is limited in any 
event. Dry rot threatens its floor beams, a notabl- 
«xample being the collapse of ex-Vice-Pr. sident 
Morton’s palatial hotel in Washington a few years 
ago. Summer's heat and winter’s cold and the al 
ternating effects of dampness and drought gradu- 
ally pull it to pieces. This is especially true of the 
modern frame house with its light scantlings. The 
old wooden colonial houses, few of whi ‘h 
still endure, were made with far heavier timbers 
and could better withstand the “ gnawing teoth of 
time.” A properly built fireproof building of stecl and 
terra-cotta, on the other hand, is a permanent struc 
ture, and no such large sum must be written down 
against it for “ depreciation and repairs” 
be done with a wooden house. 


some 


as must 


Of course it is not to be denied that the 
wood construction has served a valuable pur 
pose. It has made possible the comfortabl- 


housing of the inhabitants of this country at a 
first cost vastly less than could have been possibl> 
had our builders used the materials and followed 
the customs of continental Europe in their work. 
But a new set of conditions confronts us. Iron, 
terra-cotta and concrete are produced by our mills 
at a phenomenally low cost and they are to be the 
building materials of the future. So fast as these 
new conditions are realized, so rapidly will the mar- 
ket of our iron and steel manufacturers and our 
makers of clay products expand. Coupled with 
this, perhaps, will be some reduction in the waste of 
our forestry resources, whose rapid diminution is 
exciting well-grounded alarm among those who look 
to the welfare of succeeding generat ons. 

The reduction in the fire tax which wll result in 
time as better construction replaces the old, will be 
a factor of great importance. Fire losses in the 
United States now exceed $150,090,090 per annum, 
a sum whose magnitude can be somewhat appre- 
ciated by saying it is equal to haif the total pas- 
senger earnings of the railways of the United 
States. Such a serious burden upon the commerce 
and industry of a coun‘ry can only be compared 
to the taxes assessed by European countries for 
maintaining their armaments. It is greatly to be 
hoped that the revolution in construction which is 
apparently before us may proceed rapidly enough 
to at least prevent further growth of the nation’s 
annual fire loss. 


LETTERS TO THE EDITOR. 


STOPPAGE OF AN 8&IN. SEWER BY WORMS. 

Sir: Last Monday the 8-(n. sanitary sewer on Fa'r 
St., in this city, was reported stopped up. The super- 
intendent of sewers tried to flush the obstruct’on 
through the sewer, but was unabie to do so. It was 
approx:mately located and the sewer opened, when, to 
the surprise of all, the stoppage was found to be 
worms. For about 10 ft. in length the sewer was 
solidy full. A 1%-in. gas pipe could not be pushed 
through the obstruction, and it was necessiry to take 
up each p-pe and c.ean the same. I send you a samp‘e 
by this same ma‘!, and woud request you to ‘nform 
me if many such cases have been reported, and if {t 
is known from what cause these worms come. Within 
300 ft. of the stoppage ‘a a flush tank. On March 6 a 
thorough inspection of the system was made aud four 
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flushes were sent throuch th's sewer. 


At that time it 
was clean 


come since then. 
\iwise, C.ty 


These worms have 
Elw. B.C 


K'ngston, N. Y., May 4, 1804 


(We do not reeall and ean 
similar instance of stoppag 


Eng neer 


find no recor'!s of a 
sand, from the informa 
tion at hand, can give no explanation of the cause 
The sample referred to as sent to this o‘lice consists 
of a small bottle containing a half liquil filumen 
tous mass, the filamen’s white, giving no 
sign of life, and possibly being of vegetabl> ovi7t™, 
so far as appearance 


being 


is concerned. Fermentation 


had been going on in the bottle b fore if Was Te 
ceived, which may have changed the character of 


its contents. In the bottle the filimen s appear to 
be 1-32 in. in ameter and perhaps 4 to ! 


; in. in 
length, with 


occas oual changes in shape which 
might be in the nature of heads or enlarvement of 
bodies. Have any of our readers known of similar 
obstructions in sewers ?—E:1.) 


BRICK AND MACADAM PAVING 


Sir: I notice in your issue of April 19 the statement 
that the city of Freeport, Il., after a trial of brick 
pavement has contracted for macadam. giving the 
inference that brick pavement has proved unsatisfac 


tory in that city. Freeport 
pavement, and the only 


has as yet laid no brick 
for adopting mocadam 
has been on account of the low first cost of macadam 
ized streets. In a recent letter on this subject from 
Mr. Arthur Lagron, City Engineer of Freeport, Mr 
Lagron writes: ‘There is no brick pavement in Free 
port; hence no judgment has been asked upon tits 
merit. On the contrary, the City Council and myself 
have made thorough Investigations, and 
to be 


reason 


we believe It 


the best and most durable mode of improving 
streets; but as we own 4 quarry, a crusher and a steam 
roller, our citizens prefer mocadam on streets wih 


ight traffic on account of its comparat'vely smal cos*.” 
The city of Dubuque, la., has a small amount of brick 
pavement on its main street, and IT understand con 
templates improving the balance of the streets with 
macadam. The principal reason for this seems to be 
that the city of Dubuque is surrounded by Hmestone 
bluffs which make the cost of macadam'‘zed s‘reets 
comparatively low, and the quarry interests compara 
tively strong. I know of vo otber cities In the West 
where brick pavement has been tried without proving 
entirely satisfactory. Yours very tru'y. 

Dan‘el W. Mead, Engr. of Mun‘cipa: Pub. Works 
Rockford, I1., April 28, 1894. 


ADJUSTING COMPASS ZEROS ON TRANSITS. 
Sir: In your issue of March 22 (p. 241) I was es 


pecially interested in the letter of Mr. L. ©. James 
concerning some transit adjustments. I had noticed 
for a long time the difference of the magnetic beariug 
of different instruments on the same line, and won- 
dered why it should be, never supposing the instru 
ment-maker would allow a transit to leave his piace 
without setting the compass zeros in the plane of 
collimation as perfectly as any other adjustment. 

I tried Mr. James’ plan by using an auxiliary transit, 
and found that my transit registered 3’ too much. 
I then tested the auxiliary in the same way and found 
that it registered 8’ too little, making a difference 
between the two transits of 11’. This may appear 
small, but it annoyed me considerably in trying to get 
the true declination of the needle. after having estab- 
ished a true north and south line, as has beea done 
in some other states. 

I believe with Mr. James that this is an adjust 
ment which surveyors seldom think of, and I fail to 
see how we can do good work in this line or make 
good records, unless the compass zeros are in the 
plene of coliimation, and I hope that instrument 
makers will do better in future. Respectfully, 

W. H. Tinker, City Engineer 

Coronado, Cal., April 5, 1804. 


THE PEORIA STAND-PIPE FAILURE. 





Sir: In addition to what has already been written 
regarding the Peoria stand-pipe failure, there are a 
few facts aad observations which it may be well to 
consider. Let us first observe a few of the facta: 

(i) On Jan. 5, 1894, by observations made with a 
transit instrument, I found that the tower leaned 
some three or four inches toward the northenst. [ev- 
ple living in the neighborhood testify that when filled 
the water always ran over on the northeast side. 

(2) The wind from the sonthwest, according to my 
estimate, at the time, was biowing about 30 mies an 
hour. Possibly this is a high estimate, but I feel cer- 
tain the velocity was above 20 miles per hour. The 
temperature in the shade was about 58° and in the 
sun about 66° F., the sun being dimmed by thin, hazy 
clouds. 


(3) The failure occurred immediately after the p-pe 
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had been subjected to vibrations caused by 
ealking leaks. 

(4) In all cases the failure of the steel 
sud brittle. In many places it cracked in a manner 
reminding one of broken plate glass. (Some of these 
fractures are shown {n photographs taken by the writer 
and reproduced in’ Engineering News, of April 26, 
1994). The fractures were always crystalline, usually 
of rather fine structure, in some cases resembling that 
of drill steel. Numerous checks and cracks radiate 
from the rivet-holes showing that the metal was too 
iwittle to be punched without injury. 

) The fractures were as often 
plate as along the riveted seams, and 


workmen 


was short 


the sold 
were 


through 
rivets 
sheared in only a few Instances. 

Interest therefore centers in the report of the physi 
eal and chemical tests made by Messrs R. W. Hunt 
& Co., of Chicago, published in Engineering News of 
April 26, 184. With these facts before us we do not 
huve far to seek for the causes of the catastrophe. 

Noting the physical tests, the metal shows inferior 
ity in both the elongation and percentage of reduc 
tion, especially the latter, The chemical analysis clear 
ly shows the reason for this, as the phosphorus con- 
tained is nearly double that allowable in high grade 
steel plate. While the percentage of sulphur is rather 
high, the carbon is low, and the stand-pipe probably 
would never have stood the first filling had it not been 
for the fact that the carbon and phosphorus were as- 
sociated with a fair percentage of manganese, 

This failure, therefore, opens again the question of 
the proper metal for such work, Since most of the 
been in favor a 
One of two propositions ts 


accidents of late have steel, some 
return to the use of tron. 
certain: Gd) The fault is inherent in the metal, steel 
net being suitable for this purpose, or (2) the proper 
kind of steel is not The circumstances in this 
instance do not seem to point to faulty design or bad 
Those favoring the rejection of steel at 


assumption; I think 


used. 


econstraction 
tribute the failure to the first 
the latter affords the true explanation. 

There is danger of placing too much. reliance in the 
physical tests usually applied, particularly the. tensile 
strength and elastic limit. Since steel plates seldom if 
ever break because the tensile limit has been exceeded 
the percentage of elongation and reduction of area, 
particularly the latter, seem to be the more reliable 
criterion of a metal's fitness. If to these requirements 
the punching, shearing and bending tests are added it 
that the necessary knowledge of 
the finished structure will be 


supposed 
behavior in 


is usually 
the metals’ 
known 

Is this true? Do these tests adequately represent the 
multitude of stresses endured by the metal in the fin- 
ished work? I think» not. Imperfect workmanship, 
eccentric bearlngs, vibrations from wind impulses, ex 
pansion and contraction strains, ice expansion and ad- 
hesion, water hammer, contined air pressure, and a 
hundred other unknown and unknowable stresses re- 
quire that the metal shall have such internal molecular 
tension and arrangemenit as shall enabie it to withstand 
this added work. Since the chemical composition is the 
determining factor of this molecular quality, if to the 
physical tests be added the proper restrictions regard- 
Ing the chemical impurities contained, I belleve steel to 
be a more safe and trustworthy metal than wronght 
iron, 

Any engineer who reads the array of charges against 
phosphorus as made by Henry M. Howe in his 
“Metallurgy of Steel’ will be convinced that this lurk- 
ing enemy must be kept within certain limits. Owing 
to the Insidious nature of this element its exact effec 
The same metal in one instance 
will endure a violent strain and then fall when least 
expected. With gently applied loads, as tensile tests 
are usually made, it will often show good resu'ts, yet 
this same steel will fail under sudden shock or vibra- 
tery motion. The very fact, therefore, that some metal 
high in phosphorus gives good physical tests is the 
strongest reason against its use. On the other hand, 
other things being equal, iron and steel low in phos- 
A brief quo- 


eannet be predicted 


phorus show no such erratic tendencies. 


tation will suffice to enforce this point. Mr. Howe 
says: 

Phosphorus probably “has little effect on tensile 
strength under gently applied load, but phosphoric 


iron is readily broken by jerky, shock-like or vibratory 
stresses, sometimes when quite trifiing:—it is treacher- 
ous. It sometimes affects iron but slightly, sometimes 
under apparently like conditions profoundly:—it is ca- 
pricious. . . If any relation between composition 
and physical properties is established by experience, it 
is that of phosphorus making steel brittle under 
shock.* 

Another point which suggests itself, although I know 
of no experiments bearing directly upon it, relates to 
the fatigue of the metal. The effect of phosphorus in 
making steel crystallize is well known. It is also a 
well established fact that when a substance is on the 
point of nascent crystallization the formation of the 
crystals is greatly hastened by slight shock or vibra- 
tion. Is it, therefore, unreasonable to suppose that 


©The Metallurgy of Steel,” pp. 54 and 68. 
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the joint effect of these two properties would make a 
metal high in phosphorus tend to develop the crys- 
talline structure under vibrating stress with greater 
rapidity than one low in phosphorus and not having 
so strong a tendency to crystallize? 

If in the Peoria case, as the owners of the wrecked 
pipe believe, the metal had become weakened by the 
strains from ice, winds, changes of temperature, ete., 
it was probably hastened by the large percentage of 
phosphorus (0.136%) contained, 

It would be of value to the profession if chemical 
analyses were available of the metal of the various 
that failed from apparently faulty 
Possibly by search and correspondence samples 
of several at could be obtained. It would afford 
advanced metallurgical student a good 
iunity to throw light upon a vexed quest'on, 

In the light of past experience with the use of tron 
unl steel for stand-pipes, it apparent that a 
change of methods of stand-p!pe engineering is abso- 
lutely demanded. Mnugineers cannot afford to imperil 
the lives and property of those dependent upon their 
skill by considering the convenience or interests of roil- 
ing mills, inspectors, or constructing contractors. Both 
material and workmanship must be the best obtain- 
If rigidly inspected both at the mill and during 
competent and faithful with 
soft steel, say, not over 62,000 Ibs. tensile strength, 
with a maximum of about 0.15 carbon and 0.08 
phosphorus and with the appropriate physical require 
ments, I believe steel can yet be safely relied upon in 
stand-pipe construction, W. C. Parmley. 

Peoria, Tll., April 28, 1804. 

(The addition of a phosphorus limit to the physi 
eal requirements jin specifications for structural 
steel is favored by many engineers. Concerning 
the suggestion that greater attention should Le 
paid to the reduction of area in tensile tests, it 
should be said that some engineers oppose too great 
reduction of area, claiming that it indicates a steel 
which will fail like copper under repeated moderate 
impact, its elastic limit being so objectionably low 
that it will gradually stretch. (See Eng. News, 
June 20, 1891.) It is true, that a high percentage 
of reduction of area is an indication of the ductil- 
ity of the metal; but what is wanted in structural 
steel, especially if punching is to be permitted, are 
toughness, resilience and ability to resist abuse 
without injury, qualities which are similar to, but 
not quite identical with, ductility. Bending and 
nicked-bending tests, made with a sledge, and the 
drifting test are excellent methods of testing the 
quality of steel in addition to the regular tensile 
tests, and are pretty sure to tell the story of 
brittleness or toughness, as the case may be.—Ed.) 
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ORGANIZATION AND MANAGEMENT OF ENGI- 
NEERING SCHOOLS. 


Sir: In view of your continued interest in the uplift- 
ing of technical training in the United States, 1 aw 
tempted to ask a hearing upon one of the yet unsettied 
nroblems, 

One of the most vital questions concerning the educa- 
tional usefulness of an institution of learning is the 
maintenance of a just balance between individuality 
and cosmopolitanism. ‘Che first is favored by training a 
special corps of instructors made up of alumni; thes 
second end is attained by drawing upon the graduates 
of other institutions. These two policies are diametrt- 
cally opposite in their effects; and an inst:tution which 
pursues either tendency to an extreme is likely to suffer 
from dry rot, or water, as the case may be. The diffi- 
culty is somewhat aggravated, moreover, in the case of 
a great technical school by the difference between the 
theory of teaching and the practice of actual profes- 
sional experience. Criticisms are always rife among 
those who do not consider the problem carefully; di- 
rected especially against the evil effects of so-called 
theoretical training. Thus, a third element has to be 
drawn upon to supply the instructing corps, namely, 
those who, whether graduates of the institution and 
trained in its methods, or brought with new ideas from 
rival schools, have had the benefit of a practical pro- 
fessional career. Probably every one of the great tech- 
nical training schools in th's country has felt this 
difficulty of reconciling theory with practice; and still 
criticisms appear from many sources, claiming that the 
problem is not yet solved. In the hope of shedding 
some light upon the question, it may be of interest to 
indicate the way in which the administration of the 
Massachusetts Institute of Technology, the largest, and 
one of the oldest scientific schools in this country, has 
sought to remedy the evils of so-called theoretical 
scientific education. It has been the expressed policy 
of President Francis A. Walker to avoid the evils 
of “in-breeding’’ by drawing upon the graduates from 
other professional schools of equal standing to a con- 
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siderable extent. The faculty at present includes thre 
graduates of the Sheffield Scientific School, three o; 
four from Johns Hopkins, four from Harvard, two from 
Bowdoin College, and others from the University of 
Virginia, the University of Liege, the University of 
Vermont, the Industrial University of [linois, ete., etc. 

On the other hand, the maintenance of the tradition. 
of the school and the preservation of its own peculiar 
character have been secured by a careful selection of 
assistants from its graduate body. It is justly held, j; 
seems to me, that the aims and methods, ingrained 
during the plastic period of undergraduate work, ani 
developed by fore'gn and maturer training, must neces 
sarily give coherence to its faculty and its instruction 
which could be attained in no other way. The necessity 
of graduate study in Burope or elsewhere is, however, 
recognized, and a permanent European colony of grad 
uate students preparing to return to the Institute has 
been the rule in recent years, 

We have next to deal with the most difficult task, 
the reconciliation of theory and practice. This is to tx 
attained in three ways: First, by the presence of men 
of note in thelr several professions on the board of 
trustees and visiting committees; secondly, by the 
selection of teachers who have had a practical pro 
fessional experience; and, thirdly, by the selection of 
lecturers who shall bring the students into close re'a 
tions with men who are engaged in actual work in the 
field. A word as to each of these: 

The board of trustees of an institution may be a 
safeguard against academic insularity, for the inspira 
tion which comes from the close supervision of its visi! 
ing committees cannot be overestimated. Our depart 
ment of civil engineering, for instance, for twenty-tive 
years enjoyed the continuous interest and attention of 
the late Jas. B, Francis, one of the most eminent engi 


neers of this country. The visiting committee upon 
the department of mechan‘cal engineering has been 


under the chairmanship of Mr. Hiram F. Mills, than 
whom there is no more able representative of his pro 
fession in America, while Mr. Francis Blake, invents: 
of the telephone transmitter, and long connected with 
the Coast Survey, is chairman of the Committee on 
Physics and Electrical Engineer:ng. Among others who 
may be mentioned are Mr. Howard Carson, chief engi 
neer of the Metropolitan Sewage Commission; Co 
Thomas L. Livermore, the general manager of the 
great Calumet and Hecla Mining Co., and Gen. Chas 
J, Paine, of international nautical fame, who is chair 
man of the Committee on Naval Architecture. In every 
department the attempt has been made to insure 4 
close touch with practical affairs by the presence of 
men of professional eminence and not mere men of 
wealth in the corporation. 

In the second place, those who actually accomplish 
the work of instruction are, as a rule, men who hav 
been eminent in practical affairs, as well as in educa 
tional work. Yet the main point to notice, and here | 
quote from the President’s words, is that “engineering 
education is not primarily an engineering problem, but 
an educational problem; and in the case of three-fourths 
of the teachers of a school, it is of indefinitely more 
importance that they should be good teachers thay 
that they should have had professional experience 
The great work of a school like this is teaching; its 
great meed is that of good teachers.”” Nevertheless 
most of our faculty have been identified with practical 
affairs. The head of the Department of Civil Engineer- 
ing has been for several years the expert engineer of 
the Railway Commissioners of Massachusetts, and jx 
one of the three Subway Commissioners for the city of 
Boston at the present tinie. The Professor of Railroad 
Engineering has been for ten years in railroad work in 
the far West; the Professor of Surveying has had ten 
years’ experience on the United States Coast Survey. 
The fact is that a lifetime’s experience in a profession 
is no qualification for teaching—there should be just 
enough of it to insure a check upon theoretical resu ts; 
beyond this point, 10 years’ service in the fleld is often 
better than 25 years for the teacher's purpose. Too 
long a practical experience tends to dwarf the neces- 
sary theoretical side of the teacher’s work. For th: 
student must have a glimpse of the wider field before 
the grind of iife begins, else will the dead walls of 
commonplace routine bar the path of scientific progress. 
Theory in the technical instruction is as necessary as 
is a high ideal in the mind of the sociologist or the 
statesman. 

That this double result may be secured, the head of 
the Department of Chemistry is a man who serve'l 
11 years as the secretary of the American Institute of 
Mining Engineers; the late Professor Norton was for 
many years the chief chemist of the Amoskeag Mills a! 
Manchester; all of the professors in the mining de 
partment have either served a time in the fleld in 
Europe or in America; the head of the department 
having invented several practical mining and ore dress 
ing machines. The Chief of the Mechanical Engineer- 
ing Department has been called in repeatedly as an 
expert by railroad officials and railroad commissions, 
and has performed “the most extensive series of ex- 
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periments in engineering and applied mechanics which 
can to-day be credited to any one man’’; the head of 
the course in Biology is the bacteriologist of the State 
toard of Health, having performed brilliant work in 
that capacity; the head of the course In Naval Archi 
tecture has been appointed by the Secretary of the 
Treasury chairman of the commission to examine and 
report upon improvements in life-saving apparatus 
The department of General Studies hus repre 
sented by its chief in severais statistical investigations 
for the New York and Massachusetts State Boards of 
Education, and Charities and These are 
but a few of the many examples which m'ght be given 
to show how intimate is the relation which may ex's 
great technical 


been 


Correction. 


between a 
large. 

The third safeguard against pure academic 
secured by the presence of a large number of special 
lecturers, who supplement the regu'ar instructing foree 
They serve to shake the student out of the habitua 
rut; and the strength and freshness of their work can 
not but stimulate the student body in every way 
About twenty-five of these experts are now upon our 
lists, and the number augments each year with the in 
creasing specialization of each industry. It is one of 
the advantages of a situation in the midst of a great 
manufacturing community. And not only does the 
come to the halls of instruction, but the 
students are also led to make excursions Into the field 
of practice. During the present term several tons of 
ipparatus have been shipped to various paces in New 
England and the Middle 
exper-mentation from the 
Fugineering alone. 

It is by the use of such means as these that the 
facuity of a training schoo! should seek to avoid that 
pedantic spirit which has brought deserved eriticism in 
foo Taany cases upon industrial tralning in this country 
It will surely have a w'der popular support when the 
extent and character of its work are more perfectly 
realized. Willlam Z. Ripley. 
Massachusetts Institute of Technology, Boston, Mass.. 

April 14, 1894. 


school and the world at 


work is 


practice 


States for use in practical 


department of Mechanical 


(Our correspondent’s letter raises a 
very large 


number of 
which have been in part 
previously discussed in these columns, and which 
we will not now attempt to discuss over again 
further than to call-attention to one striking fact: 
chusetts Institute of Technology is “one of the 
oldest scientific schools in this country,” and yet 
it did not graduate its first class until ISGS, or only 
26 years ago. It would be strange, indeed. if a 
whole new department of advanced educational 
work could spring into prominence within so brief 
a period as this, and be in all respects as perfectly 
adapted to its work as the older types of profes 
sional schools which have been developed by the 
experience of centuries. We know of none of these 
older schools in which it is held that “too long 
a practical experience tends to dwarf the necessary 
theoretical side of the (eacher’s work.” On the 
contrary, in these schools the effort is to confine the 
whole work of instruction, so far as possible, to the 
oldest and most eminent practitioners. It by no 
means follows that the same thing should be done 
in engineering, but the presumption is that the 
future tendency will be in that direction.—Ed.) 


questions, 


NOTES AND QUERIES. 

A. E. A. asks whether there is any process other 
than the common method of seraping by which an 
iron or steel bridge, badly corroded by locomotive 
gases, can be thoroughly cleaned preparatory to re 
painting. 


8S. B. McK. inquires whether any one has ever made 
brick laid in Portland cement impervious to water 
under a head of 400 ft. or more. He is unable to 
find any instances of waterproofing of such masonry 
except under moderate heads, and wants to build a 
mine dam which will sustain without leakage a preis- 
ure of 12 to 13 tons per sq. ft. 


T. H., Tyler, Tex., asks: ‘“‘What is the best method 
of constructing a cheap and serviceable country road 
or driveway under the following conditions and with 
the materials named? The roalbed is composed of 
coarse sand through which water percolates rapidiy. 
The materials on hand are iron rock or ore and a very 
tenacious quality of clay."’ 


D. & K. Lehighton, Pa., ask where charts showing 
the magnetic declination for different portions of the 
country can be obtained? Address the U. 8. Coast and 
Geodetic Survey. Washington, D. ©. Tables of mag- 
netie declination are given in most works on surveying. 

G. 8. M., Poughkeepsie, N. Y., should consult any 
civil engineer for an answer to his queries, 
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STAND-PLIPE ACCIDENTS AND FAILURES.* 
By Prof. Wm. D. Pence. 
(Continued from p. 359.) 
Maryville, Mo., Feb. 28, 18038 
On Feb. 28, 1893, at 12:10 p. m., the 18%» 
at Maryville, Mo., burs: and 
fell. The severe weather during a few weeks pre 
ceding the accident had caused the formation within 


So-ft, steel stand-pipe 


the stand-pipe of an immense body of ice in’ thy 
form of a tube, the thickness of whose walls range! 
from 2% ft. at the bottom to 4 ft. 
The accumulation was greatest 


near the top 
some 30 ft tron 
about the 
fluctuations in the 
which had 
fell suddenly on the evening 
cident to +S8° F.. but rose 


the top, at average line of the 


The 


several days previous 


daily 
water-level. temperatul 
risen some G0 
preceding the a 
again so rapidly during 


the morning of the daw of the ecidout thar t 





FIG, 12. 


The wate: 
to be 109 
to about 


ing Was in progress before noon-time. 

level at the time of the failure was said 
ft. above the base, which was equivalen 
So.000 gallons, the 
12 ft. 
SO.000 to 


average reduced diameter being 
It was estimated that a fresh sup 


100,000 


taken at 


ply of was 


gallons per day 
pumped into the stand-pipe, which was believed to 
be suflicient freezing on the water su 
face. However, pumping was not in 
the time of the failure. 


The stand-pipe was constructed of “best quality’ 


to prevent 


progress at 


steel plates varying in thickness from 13-16 to 5-16 
in. It was anchored to a substantial foundation b» 
means of eight pairs of 2-in. bolts attached to 
plate brackets which reached to .the top of the 
second course of plates. The 10-in. inle! 
Having been completed 
winters, more or Jess severe in 
without the 


pipe Wits 
located on the south side. 
in July, 1SS6, six 
eharacter, had been passed through 
development of visible signs of weakness. 

After the failure, the foundation and the bed 
plate, with a portion of the three lower courses and 
the attached anchorage, as is rather dimly shown 
in the view, Fig. 12, were found undisturbed. Th 
remainder of the stand-pipe separated two 
portions, as shown in Fig. 12, a lower section of 
0 ft. being earried 160 ft. northward, and th 
upper S85 ft. falling to the southward after first 
striking the fragment of the lower 
plates. The split in a 
vertical line from end to end upon what had been 
the south side of the stand-pipe, and the lower 
plates of the longer section were torn and bent by 
the force of the fall. Wherever brackets were torn 
away the anchor bolts were sheared off and the 
inlet pipe with its connections, weighing 4 half ton, 
was projected 100 ft. southward, partly demolish 


into 


undisturbed 


lower section was nearly 


ing a building. 

As to the method and cause of the failure, noth 
ing definite was agreed upon at the time, except 
that the existence of the ice in the stand-pipe had, 
in some unknown manner, led to its destruction. 
However, a careful study of all available facts and 
a comparison with previous oceurring 
under similar conditions suggest the following ex 


accidents 


planations: 
During the formation of the ice walls the thick 
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VIEW OF COLLAPSED STAND-PIPE AT MARYVILLE, MO., 
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wus doubtless greater upon the nerth than 


of the 


hess 


upon the south side stand-pipe, and this dif 


ference in thickness was probably materially in 


several days of higher tem 


Moreove 


during the 
which preceded the accident 


creased 
perature 


during the latter period the influx of freshly pump 
water must have melted the ice for some distance 
abowe the base, and i s not improbable that | 
entire body of ice had been thawed loose from th 
metal shell through the influence of the solar hea 
so that with the stand-pipe nearly or quite full, th 
mass of ice would be buoyed up against or pe 
haps slightly abowe the top stiffening anglh With 
these conditions existing on the evening preeciding 
he failure, the small consumption of water during 
the night might easily have permitted the ice tubs 
to freeze fast in the above deseribed position witl 
ON SSI fall tewy wt Plie tink 


LOOKING SOUTHWEST 


loose under the reversed eonditions of the follow 


ing moerping was a natural consequence, and, had 


nearly so, no signs of 


the stand pipe heen full or 
it would have been revealed However, if the en 
susp nd (do omass of ic 


from 1.C0 0) Ths) be 


OrmMous energy stored in the 
(weighing probably not far 
with the height of the 
aceident (about ™® f b 


top), the strains due to the fall abowe de 


connection 
time of the 


considered in 
water at the 
low th 
seribed would seem amply severe to cause the de 


struction of the stand-pip The initial rupture 


upon the south side might have heen dne either to 


the decreased thickness of the ice or to the blow 


ne out of the inlet pipe connection 


This aecident strikingly develops the facet that 


no positive assurance of immunity from ice as 


cidents exists in the mere survival of any number 
of severe winters, but that the real danger 
with the 


above described. in 


oceur 


succession of extreme conditions about as 


connection with a stand-pip: 


partly empty at the critical moment 


(Sinee writing the above discussion of cause, enre 


ful consideration has been given to th excess jb 
the rate of expansion of ice 


into the 


over that of steel, but 
inquiry local tempera 
ture records at and immediately preeeding the tim: 
of the Maryville accident 
of temperature sufficient to warrant the aceceptanes 
of the heat expansion theory in this case. The ad 
ditional facts thus collected are in full accord with 


a more thorough 


fails to disclose a range 


the theory of falling ice as above advanced 

The investigation above referred to has develop 
some interesting points concerning the possibl 
strains in the inclosing metal shell due to the ex 
These points will be givei 


brief 


pansion of the ice tube. 


in the final discussion in connection with a 


summary of the several ways in which ice may b 


a souree of danger to stand-pipes.) 

References.—Maryville ‘“‘Democrat,”” Feb. 28, 18%) 
Engineering News, Vol. XXIX., pp. 217, 204 (March ¥ 
“0. 1893). Engineering Record, Vol. XXVIL, p. 358 
(April 1, 1893). Correspondence with the superintend 
ent of the Maryville Water Co. (1893). Correspondence 
in 1804 with: The Chief of the Weather Bureau, Wash 
ington. D. (.: local observers at Clarinda, la., and a 
Columbia, Carrollton, Gallatin Sethany, Conception 
and Pickering. Mo. (the last two being within a few 
miles of Maryville) 


East Providence. R. I.. 1893. 
The 40 120-ft. steel s'and-pipe at East Provi 
I., collapsed in the upper 35 ft. of its 


Sept. 7, 


dence, R 
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height during a severe gale about 7:00 p. m., Sept, 7, 
1803, bending as shown by Fig. 13. As planned its 
beight was to be 125 ft., but at the time of the ac- 
cident the topmost course of plates with its stif- 
fening angle was lacking. On Aug. 20, about a 
week preceding the accident, a severe wind storm 
struck the stand-pipe Lefore the 24th course of 
plates was entirely completed, during which the 
top of the structure swayed vicl ntly in an out, 
and the empty stand-pipe was lifted % in. or more 
from the foundation on the windward side. How- 
ever, upon pumping it full of water no damage was 
observed and it was again emptied, in which con- 
dition the collapse took place as above mentioned 
during the most severe portion of the later s‘orm, 
which resembled a cyclone. The excellent quality 
of the material and workmanship was strikingly 
displayed when, upon the day following the ac 
cident, the stand-pipe was again pumped full and 
the indented portion was sprung in’o shape. A 
single leak was found at the lower extremity of the 
bent plates, being due to a few strained rivets 
whieh were replaced, leaving the structure ap 
parently “as good as new.” 

The unusually large diameter of this stand-pipe, 


!20 





Fig 13. View of Indented Stand-Pipe, East Provi- 
dence, R. 1, Sept. 7, 1393. 


considering its height, makes its general construc- 
tion, as shown by the specifications, particularly in- 
teresting. 

The finished stand-pipe was to have 25 courses of 
plates, each 5 ft. in height. The thicknesses were 
to be as follows: 


Thickness, Thickness, 
Course inches, Course. inches. 
aR das bn cet beacause BOARS Bia ckc sa xe av isncen % 
BD Géb bone ccaneenqkhes BAe. ls od. veer a eaenekane 11-16 
DB wee sansesseneis teen S QBs cessdvccnssseves MG 
GS. cascanneceasen eens BO Se eatin ds cicicsas 9-16 
OD dsc cots categhaea eens 1 Be ORE BA. veccssicve @ 
DB cdcnkenudeaueesevan 15-16 35 and 16... <...00% 7-1 
y usec caceuneensinen % 17 to 20 inclusive... te 
GO veccsncceiinndeeees 18-16 21 to 25 inclusive... 5-16 


The bed-plate was % in. thick and 41% ft. in 
diameter, formed of radial strips. The 19-382-in. 
bottom course was secured to the bed-plate by a 
6x 6-'n. angel, double fivete | with Lin.1i ets space] 
2% ins. between rivets and 24 ins. between rows. 
Triple riveting with 144-in. rivets and S-in. laps was 
used in the first tive horizontal and vertical seams; 
double riveting was used in the next ten horizontal 
and in the remaining vertical seams; and the last 
five horizontal seams were single riveted. The 
stand-pipe was erected by us ng inside staging. 

The record from the self registering anemometer 
at Providence, about the ttme of the accident, in- 
dicutes a maximum velocity of close to 38 mites 
per hour, and the extreme velocity recorded else- 
where during the same storm was somewhat above 
40 m‘les per hour: but it is probable that the actual 
ultimate velocity dur'ng the most violent portion of 
the storm reached a considerably higher figure than 
indicated by the records above quoted. During 
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the severe wind storm several days preceding the 
collapse, the estimated velocity of the wind when 
the stand-pipe was sl'ghtly lifted on the windward 
sile was 60 m Jes per hour, which may with reason 
be assumed as the probable extreme velocity dur 
ing the later storm. It is, however, important to 
observe that the collapse was perhaps directly du> 
less to the actual maximum force of the storm than 
to the coincidence of successive gusts of wind with 
the vibrations of the sides of the empty tank. 
References.—Engineer'ng News, Vol. XXX.. pp. 205, 
247 (Sept. 14. 21, 1893).  Eng'neering Record, Vo. 
XXVIIL, p. 208 (Oct. 7, 1893). Correspondence with 
the city engineer, Providence. R. L. and w'th the chef 
of the Weather Bureau (1893). Eng neer'ng News, Vol. 


XXXL, p. 76 (Jan. 25, 1894), Engineering Record, Vol. 
XXIX., p. 135 (Jan. 27, 1804). 


East Providence, R. I, Jan. 19, 1804.* 

The 40 125-ft. steel stand-pipe at East Provi- 
dence, Whose collapse during a severe wind storm 
ou Sept. 7, 1893, was described just above, burst at 
7:0 p.m. on Jan. 19, 1894, at which time it is said 
to have contained less than 100 ft. of water. 

As stated in the foregoing description of the first 
accident, the damage resulting from the co!lapse 
was supposed to have been slight, being confined 
upparently to the wrinkles in the plates at the lower 
limit of the collapsed portion. After considerable 
effort by the contractor, the wrinkles were so much 
reduced as to be searcely perceptible when the 
water level was above them; but upon lowering the 
water to the 85-ft. level the dent in the plates be- 
came so distinct that the local authorities wou'd 
not accept the structure from the contractor, and 
finally it became necessary to suspend operations 
on account of the cold weather. Previous to the 
latter, however, the sub-contractor for the roof anid 
baleony had proceeded with and completed his 
work, although the floating staging, consisting of 
timber and barrels, which had been used by him in 
erecting the roof, had not been removed from the 
stand-pipe at the time of its final failure. For some 
time prior to Jan. 14, about one week previous to 
the failure, there had been no communication with 
the mains, but on that date the valve was opened 
by the contractor after cutting the ice on the sur 
face of the water loose from the walls of the stand- 
pipe. This communication with the mains was noi 
disturbed up to the time of the failure, when, as 
already stated, the water level is said to have been 
less than 100 ft. above the base. 

The ruins of the wrecked stand-pipe are thus de- 
seribed by Mr. G. H. Leland, Assistant to the De 
signing and Consulting Engineer: 

From general appearances it seems the pipe first 
burst at a point 55 ft. above the bottom on the south- 
west side. The first ten bottom courses on the same 
side were rent asunder and were unrolled and carried 
a distance of 150 ft. to the northeist with the lowest 
course farthest away from the foundation and outside 
uppermost. One large section of the bottom course 
was hurled over a pile of earth, some 10 or 12 ft. high, 
without even scratching the earth. 

The upper 75 ft. appear to have dropped perpendicu- 
larly just south of the foundation and then toppled 
over to the south. The roof Kes all within the pipe, 
with the peak lying diagonally down, excepting one 
dormer window, which was hurled to one side, * * * 
The foundation of the pipe, which was laid up in Port- 
land cement, remains intact. The bottom of the stand- 
pipe remains on the foundativn, but with the edges 
torn and twisted. * * * The heavy steel plates that 
composed the lower courses are bent, twisted and torn 
into innumerable shapes and sizes, but the triple- 
riveted joints remain firm and solid; in one or two 
cases, however, the double-riveted joints pulled apart 
instead of tearing the plates. * * * The fractures 
and flexures of the steel plates show an excellent qual- 
ity of material. 

In addition to the above, the following statement 
from the same authority is of much interest, in that 
it suggests the most plausible theory for the failure 
of the stand-pipe: 

Large blocks of ice le strewn around in various 
directions, varying in thickness from 3 to 18 ins. 
Several large rectangular blocks of ice 2 to 3 ft. square 
and 3 ins. In thickness were found with the imprint of 
the r'vet heads, showing that the ice was formed more 
or less to the inside of the pipe, to just what extent it 
is imposs!ble to state. 

From information obtained through another 
source, it seems that rattling sounds were heard 
within the stand-pipe upon the day preceding the 





“eTustrations of th's fa‘lure were given in Eng'neer- 
ing News of Feb. 8 and 22. 1894 and will be ‘u- 
= with the text when republished in book form. 


accident, but no opinions as to the probable cause. 
either of the sounds or the failure itself, have bee) 
advanced. It therefore becomes necessary to care 
fully consider all facts bearing upon that point 
and inasmuch as the quality of plate-metal as in 
dicated by the results of both acc!den:s, seems ¢. 
have been of unusual exce!lence, any reasonabl 
theory must account for the existence of extra 
ordinarily severe conditions. 

At first thought it would appear that the fai‘ur 
was in some manner the result of the earlier ac 
cident, but it is observed that the 35-ft. port’on a 
the top, which had previously collapsed, was ev 
tirely included within the 75-ft. section which top 
pled to the southward after the lower ten courses 
had burst. It is, nevertheless, not impossible tha 
the plate-metal, even though exceptionally super 'o: 
in qualitv, might have been damaged or over 
strained at some point below the collapsed portion 
during the period of excessive vibration which ac 
companied and preceded the first accident. How 
ever, admitting the existence of such defects, it is 
difficult, if indeed possible, to explain how such x 
cause, acting singly, could have produced the dis 
astrous results; although there is reason to con 
clude that such defects, if any existed, may hav: 
had an important auxiliary influence when acting 
in connection with other elements. 

The wide variation in the thickness of the ice 
found in the ruins, indicates that the ice tube which 
formed, during the period of cold weather while 
communication with the mains was cut off, was 
eccentric in shape, having a thickness of 18 ins. on 
the northern side and of only 3 ins. on the souther» 
or southwestern side, where the action of the sun 
was greatest. (In proof of the latter idea, referenc: 
is made to Eng. News, Vol. XXVIL., p. 847 (April 
9, 1892), which describes the construction of a 30 >» 
100-ft. stand-pipe by the floating derrick system in 
a western city. The stand-pipe proper had been 
completed and it was intended to rivet on the stair 
way brackets by gradually lowering the float, “but 
it was found that a ring of ice had formed inside 
the stand-pipe, 18 ins. thick on the north side, but 
only 2 ins. thick on the south side where it was 
exposed to the sun.”) The tube of ice in the Eas 
Providence stand-pipe doubiless formed against the 
interior cylindrical surface up to the stationary 
level of the water and it would seem that the con 
nection of the ice with the Led-plate was wate: 
tight. Assuming such to have been the case and 
that the action of the sun upon the south or south- 
west side of the stand-pips had formed a film or 
pocket of water between the metal and ice shells 
upon that side, it is only necessary to have had a 
freezing temperature in order to subject the stand- 
pipe to strains probably more severe than may be 
otherwise possible, uuless, perhaps, it be those 
which are produced by the fall of a large body of 
ice through a cons:derable distance. Inasmuch as 
the latter was impossible under the existing ¢'r 
cumstances the former is here advanced as the 
most probable explanation of the failure. It may 
properly be added that according to this theory the 
pocket, and consequently the initial rupture, would 
naturally occur on the south or southwest side of 
the stand-p'pe, and that rupture might take place 
at almost any point in the lewer-nine-tenths of the 
height of the ice tube, the strain required to pro- 
duce rupture growing less, of course, with the de- 
crease in the thickness of the plates. Thus, it will 
be seen that if the initial rupture took place at a 
point 55 ft. above the base as above suggested, the 
pocket of confined but unfrozen water probably ex- 
isted there, and the failure originated in a plate hav- 
ing a thickness of % in. It is, furthermore, of im- 
portance to observe that the formation of such 
pockets is probable only when the ice tube extends 
to a tight connection with the bed-plate, whi h 
latter condition may rarely if ever be found to 
exist except when the stage of the water remains 
constant for some time during freezing weather. 
such for instance as was the case of the Ashe- 
ville stand-p pe. In proof of the fact that the fo ce 
generated in the manner above indicated would be 
sufficient to cause plate fracture, reference may be 
made to the well-known “bomb-shell” experiments 
or to the various evidences in naiure of the power- 
ful action of frost. 


References.—Engineering News, Vol. XXXI.. pn. 76. 
112. 169. 180, 202 (Jan. 25. Feb. 8 and 22. March 1 


and 8, 1891). Engineering Record, Vol. XXIX., p. 135 
(Jan. 27, 1894). 4 ; 
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Peoria, Ill., March 30, 1894. 
In view of the extended space which has already 


heen given to the Peoria stand-pipe failure in these. 


columns, it is deemed unnecessary to here preseni 
a deseription of the structure itself or of its 1uins. 

It is suflicient to state that the cause of the fail- 
ure has been fixed primarily upon the defect.ve 
quality of the plate metal, due, mainly to an ex 
cess of phosphorus. It is not stated that the speci- 
tied tests of quality were made during construction 
of the stand-pipe. However, the requirement for 
duetility was so strikingly lax that its enforeeme: 
was of little importance, for it is quite probable 
that a strip from even the thickest of the Peoria 
plates might have bent cold about a diameter of 
40 ins., as specified, notwithstanding the d.stinctly 
brittle character of the metal. The almost certain 
damage to plates of this quality in the process of 
punching suggests that partial fractures, originat 
ing in this manner, may have been extended dur- 
ing the sudden and excessive fall of temperature 
within a week preceding the failure, by the enor- 
mous expansive force caused by the freezing of 
water which had leaked into imperfectly filled rivet 
holes, 

Whether a local weakness was produced in th: 
manner suggested or by other means it is true that 
the initial rupture took place at or near the point 
on the north side of the stand-pipe where calking 
was in progress; and it is generally believed that 
the failure was precipitated by the sharp vibrations 
produced in the metal shell by the calker’s blows 
Although the strong wind which was blowing at 
ihe time probably had a relatively slight inthuence 
upon the full tank, its effect in causing the fall of 
the unruptured top portion to the leeward is quite 
evident. 

It should be stated that the details of the stand- 
pipe were uniformly excellent and that with proper 
quality of metal in the plates the strueture would 
have been entirely safe. 


THE COST OF A CANADIAN DIRT ROAD. 

In a paper upon “Common Roads,” read by Mr. 
Cc. R. F. Coutlee, before the Canadian Socie:y of 
Civil Engineers, the following notes oecur upon 
the cost of earth roads in Canada: 

The road taken as an example has a width of 
16 ft. with a crown of 1 ft.; with side ditches 8 ft. 
wide and 3 ft. deep below crown; the outside slope 
of the ditch being about 1 to 1. Assuming 5,000 
cu. yds. of material, say clay, per mile, the cost of 
the earth road is approximated as follows: With 
round haul from ditch to road about 40 ft.; verti- 
eal lift 2 ft., drag scrapers should average 200 cu. 
yds. per day. This would amount to 25 days’ work 
for a team, or 2% days’ work for 10 teams. 


10 teams serapers at.... $3.00 for 244 days $75.0) 
2 teams plowing and har- 
FOUN Gia cess. 20s cveeee 3.00 for 244 days 15.c0 
2 men filling and harrow- 
ME Mhecsucteadbbierees 1.25 for 2'4 days 6.25 
2 dumpmen filling and 
harrowing at.......... 1.25 for 24% days 6.25 
Crm, TRENT DOE WEBI: oo occ cc cnwndacccccvc $102.50 


A man taking a contract for road work on high- 
ways within 2% miles either side of his own place 
could use his horse in spare time and feed in his 
own stables. So $3 per day wcull be full wag s. 

To compact 18 ft. wide by rolling with a 5-ft. 
roller would necessitate passing on each side with 
the outside edge of the roller following a line 9 ft. 
from center line. The next passage would be 2% 
ft. nearer center on each side; then along the cen- 
ter. Over the three ceutral widths of 5 ft. the 
roller would be passed five times; thus making 
20 trips, or 20 miles of rolling for one mile of road, 
consuming with delays one day’s work of a team. 
In addition, five men would be required to trim 
behind the roller. The expenses for rolling one 
mile would thus be: 


1 COMM. Ate. 00. oececscevceses -. $3.00 forlday $7.0) 
© men trimming at............ 1,25 for 1 day 6.25 
BOC WE iia ds bass Chaavauekds ce Bees $9 23 


The grading, spreading and rolling would thus 
amount to $111.75 per mile; or, with 12% added 
for contingencies, say $125 per mile, or 2.4 cts. per 
lin. ft. Superintendence, fencing and structures 
are not considered in this cost. 

Mr. Coutlee, in discussing road maintenance, as- 
sumes that after each snow or rainstorm some work 
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must be done, and he then takes the following bill 
of repairs for ten miles of road in Canada: 


Dec. (1891), Feb. and March—Snow giving work 
for 15 days: 


1 team (plow and roller) at $3.00 for 15 dys. $45.00 

WE Wid a cwntecccde duces 2 * - 9..73 
April—Breaking up necess.tates 15 days’ wo k: 

1 team (har’w, rol'r, etc.) at $3.00 for 15 dys. 45.00 

MW ck cass vewPeecatves aa * = 93.75 
May and June—Rains and traffic, 25 days’ work: 

1 team (roller, ete.) at...... $3.10 fos days 75.00 

ON Oi vind ccakevedicsves Ra = 2.50 
July, Aug. and Sept.—Rains and tratlic, 15 days’ 

work: 
1 team (roller, ete.) at...... $3.00 for 15 days 45.00 
DM Ws écawicdavechiaata a = - 37.59 


Oct. and Nov.—Rains, ete., until frost, 20 days’ 
work: 


2 teams (rollers, ete.) at... $3.00 for 20 days 120.0) 


PU by ebakdeenetes 64% 2) 125.00 
i SO we Ms os evades reeaeusubn ued $725) 
Mveeeee Bor 2 GRR, Gi ies ccccccncctececs $75.00 


This means the expenditure per mile per year for 
maintenance alone of one day's labor by about 11 


on 


teams and 33 men. 


AN UNDERGROUND ELECTRIC RAILWAY 
IN LONDON. 

Another underground railway is to be built in 
London and will be operated by electricity on prac 
tically the same system as the City & South London 
Ry., which has now been in operation for about 
three years. The new line is the Waterloo & City 
Ry., which will be 114 miles long and will run 
from the Waterloo terminal station of the London 
& Southwestern Ry., on the south side of the 
Thames, to a point near the Mansion House, on» 
of the busiest centers of the city. The capital has 
been raised and the shares have the guarantee of 
3°. by the London & Southwestern Ry. Co., wh'eh 
agrees to work the line at 55% of the gross rece'pts. 
und divide surplus over the guarantee in the pro 
portion of 2% to the Waterloo & City Ry., and |; 
to the London & Southwestern Ry. The con'ract 
has been let to John Mowlem & Co., at $1,145,520. 
the work to be completed in 30 months. Of seven 
bids five were very close and the highest bid was 
$2,229,145. 

There will be no intermediate stations, the prin 
cipal purpose of the railway being to give the Lon 
don & Southwestern Ry. passengers direct con 
nection with the eity. The Wateiloo station will 
be oo ft. below the main station, and coun et ou 
between the two will be by inclined way and stair 
ways instead of by elevators. From th’s station 
two circular tunnels 12 ft. diameter will stand on 
a grade of 1.66 to get below the bed of the 
Thames, leaving 20 ft. of cover between the river 
bed and the top of the tunnels. On the north side 
the line will rise by a grade of 1.15% to the ter- 
minus. which will be 63 ft. below the street level, 
so that it is naturally considered that the com- 
pany’s plan of us’ng inclines and stairways w.!l 
have to give place to one involving the use of hy 
draulie elevators. 

As far as it has been ascertained the whole of 
the passage under the Thames will be through the 
London clay, so that no d'fficulty is apprehended in 
this part of the work. If there is any trouble in 
boring the tunnels it is to be looked for in the 
shingly, watery soil likely to be encountered before 
dipping down to the clay beneath the river. On the 
south approach the tunnels will not have gone low 
enough to reach this clay, and it is proballe that 
the excavations, which will be carried on by the 
Greathead shield method, will have to be eff -cte 
under considerable atmospheric pressure. The work 
will be done umler the direc ion of Mr. J. H. 
Greathead and the enzineers of the London & South- 
western Ry., Messrs. J. Galbra‘th and C. Church. 

In regard to the rolling stock of the new line, ex- 
perience on the City & South London Ry. has sug 
gested some modifications, as it has been found that 
the existing electric railway would have done much 
better but for the limited dimensions of its cars. 
The tunnels are only 10 ft., or 10 ft. 6 ins. in 
diameter, and the cars cannot be made larg=r. 
They are capacious enough for the quieter hours 
of the day, but morning and even'ng, when they 
might be earn'ng good dividends, they cannot cop: 
with the traffic, more espec'ally as the ci y end of 
the line is badly cramped for room. The Waterloo 
& City Ry. will have its straight tunnels 12 ft. 
in diameter and somewhat larger at the curves so 
as to allow for the turning of their curs. The cars 
will be 9 ft. wide and will each seat 50 passengers. 
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Trains will be composed of seven cars, so that a 
ful train-load will be 350 


On the existing line a 
full load is said to be 


about 100. Whe-her the new 

line will adept two classes of passengers or only 

one, as on the existing electric railway, is not yet 

decided. 

STOPPING LEAKS IN A LOCK FOUNDA'TION 
BY MEANS OF COMPRESSED AIR. 

The ship canal connecting Amsterdam with the 
North Sea ends at the little fishing village of 
Ymaiden. At this lat‘er point it was determined to 
replace the old locks of IS74 by larger locks. After 
due examination and study it was determined to 
make the necessary excavation for the new locks 
by excavators, working in the dry down to about 
36 ft. below datum, the soil to that point being 
practically impervious. Beton was put over this 
excavated area of 40,000 sq. m. to a depth of 8.2 
ft. and two centrifugal pumps were sufficient to 
carry away the water coming through; though this 
floor was about 33 ft. below the level of the canal 
and only 656 ft. from the sea. 

After the masonry was built it became necessary 
to stop these springs, which in several p'aces had 
washed the cement out of the beton. 
novel method was 
Civil.” 


To do this a 
says “Le Genie 
The parts affected were in one case 20% 


resorted to, 


ft. in diameter and in another about 20 1S ft 
These areas were covered by beton domes made on 
wooden centers with a rise of 5.4 ft. The beton 
used was made of one part Portland cement, one 
part sand and two parts of broken brick, and the 
domes themselves were about 4.6 ft. thick. A coat- 
ing of pure cement made the domes airtight and in 
an opening left in the crown of the dome was 
placed an iron tube, held in place by an angle iron 
eollar and surmounted by an air lock. 

The working chamber thus provided was supplied 
with compressed air from a compressor near by, and 

214-in. iron pipe built into the side carried away 
the water forced out under the air pres-ure. The 
maximum air pressere requ red did not exceed 8.4 
Ibs. to the sq. in. When the water had been ex 
pelled the defective beton was replaced by new 
beton, which was allowed to set for at least 4S 
hours before the air pressure was taken off and 
the domes demolished. The water was effectually 
stopped. 


Some of the nitrate flelds in the province of Tar 
paca, Chile, are to be sold at Santiago on June 
Pians, conditions of sile and 


1h 
yther partiewars may be 
obtained at the offices of the Chiean consuls at New 

York, Boston and Phi ade p‘‘a. 

Go.d deposits have been found in the Rainy Lake 
district on both sides of the border between Minne 
sota and Ontario, and severa! m'ning camps have al- 
ready been estubtished. The gold ‘s sald to exst ‘n 
we.l-defined veins and the ass'ys to ru. sufficiently 
high to show that mining wl be profitable. 





Experiments on e‘ectric commun'cation between I'ght- 
ships and shore stations have been made by Prof. 
Bake, of the Unt‘versity of Kansas, under the snper- 
v'sion of the Lighthonse Roard. The mushroom an-hor 
securing the lightship has a cable runuing to the 
shore, and the etectric current {s carried up the anchor 
chain. At each end of the line Is a 2t-ce!! battery 
furnishing a 20-ampere circu’t. Two or three !ght- 
ships wl probably be equ:pped with the apparatus 
this summer. 


Whitewashing by michinery is be'ng tried by Mr. 
F. B. Griffith, Division Master Mechanic of the Lela- 
ware, Lackawanna & Western R. R., on somewhat the 
same plan as used for kiisom!ning the bu !dings of the 
Columb:an Exposition (Eng. News, Feb. 23, 1893). An 
old freight car has been fitted with three alr-brike 
pumps and two reservoirs, the pumps being driven by 
steam from an eng'ne and a pressure of 40 ‘bs. being 
maintained in the reservoirs. The car and engine are 
run upon the track alongside the bu‘ld!ng to be white 
washed. By a system of p‘ping the a'r is cirried {nto 
the building, and to the ‘ong iron nozzles used by the 
men ‘n app'ying the fluid. Each man §41s an tron tube 
wth a funne:-shaped end. from wh'ch the whitewash Is 
sprayed upon the woodwork. To each nozzle are at- 
tached two ‘ines of hose, one supp'y'ng the alr and the 
other the whitewash. The flow of both 's contro‘led by 
a valve manipuiated by the operator. When opened, 
the a'r rushes {nto the cylinder of the nozzle and its 
pressure causes a suction that brings up a stream of 
whitewash and at the same time expels it im the form 
of spray. 








i 
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(Readers are invited to contribute items concerning new con- 
struction of interest to engineers or contractors for insertion in 
these columns, Those using these pages for information are 
informed that announcements of calls for proposals are insert- 
ed but once, and are not repeated from week to week.) 





RAILWAYS. 


East of Chicago—Existing Roads. 


ATTICA & FREBDOM.—It is stated that F. H. 
Goodyear, Buffalo, N. Y., First Vice-Pres. Buffalo & 
Susquehanna, has made a proposition to rebuild and 
operate 30 miles of this railway froin Attica, N. Y., if 
the towns along the road will subscribe for $75,000 of 
the bonds to be issued to make these improvements. 

LONG ISLAND.—Austin Corbin, Pres., is reported 
as stating that if the bill introduced in the senate for 
the establishment of a free port at Fort Pond bay, on 
the extreme easterly end of Long Island, becomes a 
law, this road will be at once extended to that place, 
which is 30 miles from its present eastern terminus. 

OSCAWANA & OORNELL.—Jas. 8S. Haring, Ch. 
Engr., Box 54, McKeesport, Pa., writes us that the 
contract for constructing this road, from Oscawana, 
N. Y., to Cornell Dam, about 5 miles, was awarded to 
A. 1D). Marshall and Herman Force and % mule of road 
partly constructed, but no money was ever paid the 
contractors and the work was abandoned. Efforts are 
now being made to reorganize the company. Wm. H. 
Glade, Pres., died Nov. 7, 1893. The work consists of 
“uy rock excavation; maximum grade, 2.2%; maxi 
mum curvature, 10°. 


Projects and Surveys. 


BLOOMVILLE & DELHI.--It is stated that prepara- 
tions are beipg made to construct this railway from 
Bloomville to Dethi, N. Y 

PENNSYLVANIA & NEW JERSEY.--Incorporsted 
in. Pennsylvania May 5 to do a general connecting 
railway business, operating between Frankford Ave., 
and foot of Roxboro St., Philadelphia; capital stock, 
$300,000; Pres., Henry D. Welsh, Philadelphia; di 
rectors, John P. Greene, Wm. A. Patton. A com- 
pany of the same name was ticorporated in) New 
Jersey May 8 to construct a railway in Camden 
county; capital stock, $100,000; ° W. J. Sewell, A. O. 
Dayton and Wilson Brown, Camden; H. 1D. Welsh, 
Philadelphia, and others. 

RONDOUT VALLEY.—Organized at Kingston, N. Y., 
to build a railway from Rondout through Kingston, 
Stone Ridge, Marbletown, High Falls and Rochester 
to Ellenville. Wm, Lounsbery, Kingston, is interested. 

WISCASSET & QUBBHC.—The construction of this 
railway in Maine will be commenced this month, ac- 
cording to reports. Jas. MeGregor, Rumford Falls, 
Me., and Alex. McGregor, New Brunswick, have a 
coutract for grading 15 miles of the line. Ch. Engr., 
N. Nickerson, Wiscasset, Me. 


Southern—Existing Roads. 


MON TGOMBRY, HAYNEVILLE & CAMDEN.—S. D. 
Block, Pres., Camden, Ala., writes us that contracts 
will probably be awarded in June for resuming work 
on this road. It is hoped to complete the road this 
year. The line extends from Camden through Furman, 
Farmersville, Gardensville and Hayneville to Mont- 
gomery, Ala., 75 miles, of which 11 miles have been 
entirely graded. The work will include 4 large bridges 
and i4% miles of swamp to be crossed. 

OXFORD & COAST LINE.—A. A. Chapman, Ch 
Ervgr., Oxford, N. ©., writes us that it is hoped to 
resume work on this road in a few weeks. The road 
yo completed will be operated by the Seaboard Air 
ine, 

SAVANNAH, AMBRICUS & MONTGOMBRY.—Press 
reports state that arrangements are being completed 
for taking this road out of the receivers’ hands and 
raising $1,000,000 to extend the line to Savannah, Ga., 
75 miles. 

SUMTDBR, LAKE CITY & CONWAY.-—H. W. Mackey. 
Pres,, Sumter, S. C., writes us that about $75,000 of 
local aid has been secured for the construction of this 
railway in South Carolina and that the line is now 
being graded. The road is backed by the Atlantic 
Coast Line and the Northeastern. 

WEST VIRGINIA.—It is stated that H. Calbach & 
Sons, Lebanon, Pa., have commenced the construction 
of a narrow gage railway 12 miles long between Pick- 
ens and Mayton to open up a tract of timber land. 


Projects and Surveys. 


KENTUCKY.—Press reports state that John R. 
Deer, Duluth, Minn., has been awarded a contract for 
the building of 60 miles of railway in this state, from 
the terminus of the Ohio and Big Sandy, at Richard- 
son, to the coaltields of Pike county. 

PARSONS BOOM & LUMBER CO.—This company 
of Parsons, W. Va., is reported as about to construct 
a standard gage raifway from Parsons up Shaver's 
Fork of Cheat River, 5 miles. 


Northwest.—Existing Roads. 


BURLINGTON & MISSOURI RIVER.—I. 8S. P. 
Weeks, Ch. Engr., Lincoln, Neb., wrote us !ast month 
that no work had been done on this roud this year; 
since then however grading has been resumed by 
about 500 men, near Sheridan, Wyo., on the exten- 
sion to connect with the Northern Pacific about 12 
miles east of Billings, Mont. This extension will be 
about 125 miles long and is to be completed by Oct. 
15. Kilpatrick Bros. & Collins, Lincoln, Neb., who 
have built the road from Grand Island, Neb., west, 
are the general contractors and subcontracts have 
already been let to W. 8S. Heckert, John Doolittle and 
Walsh & Reese. Owing to the financial depression the 
construction of this extension is said to be under- 
taken at a less expense than has heretofore heen paid, 
$1.25 and upward per day being paid for labor. Proo- 
ably 2,000 to 3,000 men will soon be employed on this 
line. After this Montana branch is completed it is 
expected that the main line will be extended from 
Sheridan, Wyo., which is 750 miles northwest of Oma- 
ha, west to the Yellowstone Park, through it or 
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south of it to Boise City, and thence to San Iran- 
cisco.—Plans and specifications have been prepared 
by this company for improvements to cost $400,000 to 
$500,000 to be made at Kansas City, this year. The 
yards of the company will be greatly enlarged and 
the terminal facilities more than doubled. 


CHICAGO, ROCK ISLAND & PACIFIC,—Press re- 
ports state that this company has its surveyors out 
on the line of the short cut between Beatrice, Neb., 
and Herrington, Kan., clearing-the way for the new 
road. This road will shorten the distance between 
Omaha and Texas by about 100 miles. 

GREEN BAY, WINONA & ST. PAUL.—It is report- 
ed that arrangements have been completed for build- 
ing an extension from Scandinavia to Waupaca, Wis. 
About 4144 miles of the line were built last year 
from Scandinavia north under the name of the Iola 
& Northern. 


ILLINOIS CENTRAL.—This company is reported - 


as about to build an extension from Onawa, la., to 
Omaha, Neb. The work has been in contemplation 
for several years, and it is stated that the surveys 
made last year by the Nebraska Central have been 
accepted for the line. The distance is about 50 miles. 


YANKTON, NORFOLK & SOUTHWESTERN.—Wm 
P. Dewey, Jr., Yankton, S. Dak., writes us that it is 
hoped to commence tracklaying on this road the latter 
part of next month. About 65 miles, or 70 with side- 
tracks, of the line have been graded, as follows: 
Yankton to Missouri River, 4 miles; Missouri River 
to Osmond, Neb., 36 miles; Osmond to Pierce, Neb., 
12 miles; and from Pierce to Norfolk, Neb., 14 miles, 
the contracts have been let. Owens Bros. are the 
chief contractors for the grading, and W. W. Graham 
for the bridging, under the Traffic Construction Co., 
Yankton, the general contractors for the entire work. 
The line from Norfolk to Superior, Neb., 140 miles, 
has not yet been surveyed. The road is being built 
across a rolling prairie country, well settled and very 
productive; grade of 3-10). and very light curvature. 
It is an independent line and has been granted local 
aid of about $15,000 per mile. The work includes a 
1,000-ft. bridge at Yankton, for which soundings have 
been taken. The bridge will have 5 spans and the 
depth to bed rock is 52 ft. Address all communica- 
tions to the secretary of the Traffic Construction Co. 


Projects and Surveys. 


SHEBOYGAN & ST. PAUL.—Incorporated in Wis- 
consin to built a railway from Sheboygan to a connec- 
tion with the Chicago, Milwaukee & St. Paul, at 
Waldo; capital stock, $250,000; Pres., Jerry Dono- 
hue; Vice-Pres., Frank Roenitz; Secy., Jas. Mail- 
man; Treas., Theo. Dieckman, all of Sheboygan, Wis. 
The city council of Sheboygan has been asked to 
— $50,000 in 444° 20-year bonds as a bonus to the 
oad, 

SHEBOYGAN, ST. PAUL & CENTRAL.—Incorpor- 
ated in Wisconsin to build a railway from Sheboygan 
to Schieisingerviile, Wis., 44 miles; capital stock, 
$250,000; directors, Wm. Z. Wilson, Milwaukee; J. 
F. Huntoon, Chas. W. Johnson, John D. Cameron and 
J. R. Briggs, Chicago. The company has asked the 
city of Sheboygan to issue $50,000 in 4% bonds for the 
sume amount of stock. 

WYOMING.—A press report from Casper, Wryo., 
states as follows: J. H. Negus, the promoter of the 
scheme to build a railway to connect the Northwest- 
ern at Casper and the Union Pacifie at Rawlins is 
still hopeful of carrying his project through, although 
he has been unable as yet to interest Hastern capital- 
ists in the enterprise. He is now werking on a 
scheme to build a tramway between these points. Mr. 
Negus is interested in the Johnstown soda lakes in 
the southwestern part of Natrona county, and he be- 
lieves that if an outlet can be secured to market, 
capital can be obtained to develop the great mineral 
resources of that section. 


Southwest—Existing Roads. 


ATCHISON, TOPEKA & SANTA FE.—This com- 
pany is reported as about to construct an extension 
from Albuquerque, N. Mex., to the new Cochiti gold 
camp. 

OALOASIEU, VERNON & SHREVEPORT.—Press re- 
ports from Lake Charles, La,, state as follows: Engi- 
neers began May 2 locating the track for this railway, 
which is already graded and has about 15 miles of 
track laid west from Houston River. Work will be at 
once commenced on the east end, opposite this city, at 
West Lake. The road is to be completed to Shreve- 
port later in the year. The stock is principally owned 
by the lumber firm of Lock, Moore & Co., of this city, 
It is narrow gage and intended mostly for transport- 
ing lumber. 


CHOCTAW COAL & RY.—J. D. Bradford, Manager, 
S. McAlester, Ind. T., writes us that plans are being 
made for reorganizing this company, now in the hands 
of a receiver. Press reports state that the company 
has completed arrangements with G. W. Kirkbride. 
Philadelphia, for the construction of the gap on its 
road between South McAlester and Oklahoma City, 
121 miles, and the building of a road from Wister 
Junction, its eastern terminus, to Little Rock or 
Memphis, and that it is expected that within 30 days 
active work will be begun and pushed to completion. 
Mr. Bradford states that 15 miles of the extension to 
Oklahoma City have been graded and that the entire 
right of way has been obtained. About 100 miles of 
the line will be over a rolling prairie and the remain- 
ing 21 miles will be heavy work; maximum grade of 
1% and curvature of 3°. There will be one 80-ft. 
bridge. 


GREENFIELD & NORTHERN.—Surveys are being 
made for a line from Greenfield to Clinton, Mo., ae- 
eording to press reports. 


LOUISIANA NICKEL PLATE.—W. G. Wadley, 
Manager, Allentown, La., writes us that this is a 
private road upon which 3 or 4 miles of extensions are 
built at a time as needed. An extension of 2 miles 
is now being made. The work is not done by con- 
tract. The line has been in operation for three years 
and its projected length is 40 miles, when it will meet 
the cond of the Bodeaw Lumber Co. and the two will 
make a line 60 miles in length from the V. S. & P. to 
the main line of the St. L. & S. W. The principal 
source of traffic is lumber and cotton. 
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MISSOURI SOUTHEASTERN.—Geo. H. Crum! 
Pres., Bloomfield, Mo., writes us that this road was 
built from Zeta, 19 miles south of Delta, on the st 
Louis Southwestern (Cotton Belt), to Bivomfleld, 6.8 
miles, in 1893, but the work was discontiaued on ac 
count of the financial stringency. The Work was 7+ 
sumed in January and the road is being put in orde: 
terminals completed, ete., and will be opened for rez 
ular traffic this month. Extensions will be made thix 
year, but it is not desired to make a statement ¢.; 
cerning them at this time. 


MISSOURI, KANSAS & TEXAS.—Cary A. Wilson 
Ch. Engr., Parsous, Kan., writes us that surveys have 
been completed for an extension from Green Ridge 
Mo., to Holden, Mo., 33 miles, and press reports state 
that the conutracg for the construction has been awarded 
the work to be commenced May 15 and be completed 
within six months. Green Ridge is 12 miles south of 
Sedalia, on the main line, and at Holden a conne: 
tion will be made with the Parsons & Pacific, thus 
furnishing a through line to Kansas City by way of 
the Missouri, Kansas & Eastern.—Mr. Wilsen states 
that surveys have also been made for an extension 
from San Mareos or Lockhart, Tex., to San Antonio. 
60 miles, 

NEW ORLEANS & NORTHWESTERN.—€. H. Sha: 
man, Ch. Engr., Natchez, Miss., writes us that the 
extension from Rayville to Kellers, La., on the Mis 
souri Pacific system, 17% miles, is about completed 
and will be ye a for traffic this month. Bagwell «& 
Johnson, St. Louis, are the principal contractors, and 
J. Campbell, J. Harding & Co. and M, S. Carter & 
Co., St. Louis, the subeontractors. Ch. Asst. Engr., 
W. T. Gould, Rayville, La. 

STUTTGART & ARKANSAS RIVER.—A correspond 
ent writes us that this read will be extended at once 
to Gillett, Ark. The road is projected from Stuttgart, 
Ark., to Pendleton, 45 miles, and is completed to Green 
wald, 34 miles. A, V. Stafford, Gen. Man., Stutt 
gart, Ark. 

TEXAS MIDLAND.—Bids are asked until May 19 
for extending this railway, 20 miles, from Roberts 
Tex., north. Pres., E. H. R. Green, Terrell, Tex. 





Projecis and Surveys. 


BRAZOS & BURLESON.—Incorporated in Texas iv 
build a railway from Moseley’s Ferry, on the Brazos 
River, the terminus of the Hearne & Brazos River 
road, through Brazos and Burleson counties to the line 
of the Gulf, Colorado & Santa Fe at or near Clay 
Station in Burleson county, about 22 miles; capital 
stock, $100,000; incorporators, H. K. White, Milton 
Parker, Wm. Koppe, John P. Chance, Jas. S. Chance, 
J. W. Johnson, M. W. Sims, W. G. Taliaferro, T. R. 
Batte, N. B. Cole and J. W. Carleton, of Brazos coun- 
ty, and W. J. Moore, Robert S. Newsome, of Burle 
son county. 


DALLAS BELT.—It is reported probable that bids 
will be asked in a few days for constructing this rail 
way, about nine miles in length. Gen, Man., F. M 
Cockrell, Dallas, Tex. 


GALVESTON & GREAT NORTHERN.—This com 
pany was recently incorporated with a capital stock 
of $18,000,000 to build a railway from Niobrara, Neb., 
south through the grain fields of Nebraska and Kansas 
through Oklahoma and the coal fields of Indian Terri 
tory to Denison, Tex., and thence south to Galveston. 
Edward Roemer, Pres. and Ch. Engr., has been con 
ferring with the citizens of Denison, Tex., in regard 
to locating the line through that city and he is re 
pertet as stating that 100 miles of the road will lx 
yuilt as soon as the necessary arrangements can be 
completed, the money being in hand. P. J. Dougherty 
New York; D. F. O'Rourke, Altoona, Pa., and Judg: 
(lark, Sterling, Kan., are also interested in this com 
pany. 

LOUISIANA.—Efforts are being made at Thibodaux, 
La., to secure the construction of a railway from Rous 
seau Station, on the Southern Pacific, about six miles 
below that city, to a point opposite the town of Lu 
badieville, nine miles above the city. Thos. H. Rogers 
and B. G. Robichaux are interested. 


MEMPHIS, HEBER SPRINGS & NORTHWES'! 
ARKANSAS.—Organized to build a railway from Bald 
Knob, on the Iron Mountain, north to Heber, Cleburn 
county, ‘Ark., a distance of 72 miles; Pres., J. R. Bb. 
Moore, Heber, Ark.; Vice-Pres., R.P. Hitchcock, Bates 
ville, Ark.; Secy., B. C. Myers, Little Rock; Treas 
W. H. Ragland, Little Rock. 


ROCKPORT, TARKIO & EASTHRN.—D. A. Quick, 
Ch, Engr., Rockport, Mo., writes us that this pro 
jected railway wilh be eight miles in length and tha! 
over half of the right of way has been obtained. Pres. 
Dr. G. Chamberlain, Rockport, Mo. 


ST. LOUIS, AVOYELLES & SOUTHWESTERN. 
Ira W. Sylvester, Ch. Engr., Alexandria, La., writes 
us that preliminary surveys have been made for this 
railway and that contracts will probably be awarded 
next month for the construction,, tracklaying to be 
commenced July 1 and the line open for tratlie by Oc‘. 
30. The route is from Bunkie through Evergreen, 
Cottonport, Long Bridge, Mansura, Macksville, Moreav- 
ville, Hamburg and Simmesport, 34 miles. The grades 
and curves will be very easy. 


Rocky Mt. and Pacific—Existing Roads. 


OOOS BAY, ROSHBURG & BASTHRN.—Press re 
ports state that preparations are being made to re- 
_— work on the extension of this road to Roseburg, 

re, 


FLORENOB & ORIPPLE CREEK.—This company 
had completed 24 miles of its line to Cripple Creek, 
Colo., on April 28. 


GILA VALLEY, GLOBE & NORTHERN.—A. C. 
Laird, Secy., Bowie, Ariz., writes us that 12 miles of 
this road had been graded fpen 24 and that tracklaying 
would be commenced May 15. About 60 men and teams 
are at work on the line. The line extends from Bowie 
through Solomonsville, Safford, Thatcher, Pima, Thomas 
and San Carlos to Globe, about 125 miles, all in 
Ar‘zona. About 60 miles have been surveyed and the 
right of way secured. The work is light; maximum 

rade of 1% and maximum curvature from Bowie to 
Thomas 6°. The Midland Construction Co. are the 
contractors. 


MONTANA SOUTHERN.—S. M. Kielland, Ch. Engr., 
Box 533, Helena, Mont., writes us that surveys have 


been in ess all winter on the proposed extensions 
of this road. but that nothing bad deen decided upon as 
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to the construction. The road has been graded from 
Whitehall south to Twin Bridges, 254% mices, and sur- 
veys made to Laurin, 16% miles from Twin Bridges. 
In all about 100 miles have been surveyed. 

SAN DIEGO & PHOENIX.—Wm. H. Carison, Pres., 
San Diego. Cal., writes us that bids are asked for 
the sale of $7,500,000 of 20-year 6% first mortgage gold 
bonds ($20,000 per mile built) for the coastruction of 
this railway, which is projected from San Diego, 
Cal, to Phoenix, Ariz., 335 miles. The company has 
already seeured valuable franchises and right of 
way, has over 1,000 stockholders and is building the 
road as fast as the necessary money is secured. 


SOUTHERN PACIFIC.—Wm. Hood, Ch. Engr., San 
Francisco, Cal., writes us that since Jan. 1, IS, 
track has been laid from Santa Margarita, VCal., to 
Steinner Creek, 13 miles, where an iron viaduct 930 
ft. long, with 23 spans, is being constructed; from 
Senta Margarita to San Luis Obispo, 16.7 miles, par- 
tially graued; San Luis Obispo to Guadaloupe, 25 
miles, surveyed; Guadaloupe to Elwood, 05 miles, nor 
yet surveyed. The 7 tunnels through the Santa Lucia 
range of mountains, on the extension to San Luis 
Obispo, aggregate 7.885 ft. in length, and have been 
completed, Concerning the extension of the line from 
San Luis Obispo to Elwood, Mr. Hood states that the 
work will be moderate both in grades and curvature. 
The right of way has been obtained by a committee of 
citizens and no additional local aid is asked. The 
route south of Guadaloupe has not been decided upon. 

VANCOUVER, KLICKITAT & YAKIMA.—It is 
stated that this railway in Washington has been sold 
to New York capitalists for $110,000, and that it will 
be extended to connect with the Northern Pacitic. 
The name will be changed to the Portland, Vancouver 
& Northern. 

Projects and Surveys. 

BLAINE & EASTERN.—Press reports state that the 
contract for building 22 miles of this road from 
Blaine to Lynden, Wash., has been awarded to M. J. 
Heney, New Whatcom, Wash., 
May 1. An engineering party under Geo. M. Rice is 
locating the line, which will largely follow the sur- 
vey of the Drayton Harbor, Lynagen & Spokane Falls, 
and not much work will be done until the location has 
made some progress. 

PORTLAND, VANCOUVER & NORTHERN,—Ineor 
porated in Oregon to build a railway from Portland to 
Vancouver; capital stock, $3,000,000; incorporators: 
Wm. H. Schofield, G. H. Durham, Robert T. Platt, 
Portland, Ore. 

STREET AND ELBCTRIC RAILWAYS. 

MANCHESTER, N. H.—The council has given the 
street railway company until June, 1895, to construct 
a Single trolley railway system in this city. 

BURLINGTON, VT.—The Queen City Park Associa- 
tion has granted the electric street railway company 
the right to extend its tracks to the park, and it is 
stated that the work will be done at once. 

HOLYOKE, MASS.—The People’s Electric St. Ry. 
Co. has been incorporated to build a line 9% miles 
long; capital stock, $100,000; Treas., R. F. Kelton; W. 
F. Whiting, C. H. Curran, J. BE. Delaney. 

LOWELL, MASS.—The Lowell & Suburban St. Ry. 
Co. has been authorized to extend its tracks to West- 
ford, Bedford, Burlington, and Wilmington, and also 
to supply electric power. 

NATICK, MASS.—The Natick Electric St. Ry. Co. 
will extend its line to Hopkinton, and it is stated 
that the contract has been awarded at $40,000, the 
work to be commenced at once. 

WESTFIELD, MASS.—R. D. Gillett, Cik., Highland 
St. Ry. Co., writes us that the contract for construct- 
ing the road has been awarded to C. D. Allen, West- 
field, the company to furnish rails, ties, etc. 

BROOKLYN, N. Y.—The Brooklyn City R. R. Co. 
has been granted franchises for extending its tracks 
in Flatbush and Flatlands. 

LOCKPORT, N. Y.—We are informed that Reed & 
McKibbin, the contractors for building the Lock City 
Electrie Ry., have been denied an extension of time 
for completing the railway. 

NEWBURG, N. Y.—The Newburg & Orange Lake 
hk. R. Co. has been incorporated to build a street rail- 
way 4% miles leng; cap‘tal stock, $100,000; directors, 
J. M. Wickey, W. H. Weston, B. B. Odell. 

NIAGARA FALLS, N, Y.—The Niagara Falls & Lewis 
ton Electric Ry. Co. is reported as arranging to com- 
wence the construction of its proposed line along the 
Niagara River. Pres., Capt. J. M. Brinker. 

OWEGO, N. Y.—The ‘Tompkins & Tioga County 
Traction Co. is preparing plans for an electric railway 
from Ithaca by way of Newfieid, Danby and Spencer 
to this place, according to reports. 

GLOVERSVILLB, N. Y.—W. L. Dougan, Troy, has 
been engaged to make a survey for an electric railway 
between this p'ace and Mountain Lake, a distance of 
five miles. Elman Hilts, A. J. Zimmer and W. C. 
Mills are interested. 

WHITE PLAINS, N. Y.--The Elmsford, White Plains 
& Mamaroneck R, R. Co. is being formed to construct 
an electric road between the places named; cupital 
stock, $150,000, 

BORDENTOWN, N. J.—The Central Jersey Traction 
Co. has petitioned the council for a franchise through 
this place to connect with Trenton. 

CAMDEN, N. J.—The citizens of Gloucester county 
are reported as petitioning the Camden, Gloucester & 
Woodbury Dlectric R. R. Co. to extend its line to 
Clarksboro, Mulica Hill and Swedesboro. 

POINT PLEASANT, N. J.—The South Jersey Ry. Co. 
has petitioned the council for a franchise for an elec- 
trie railway; directors, Frank Brewer, West Orange; 
Dr. Henry Mandeville, South Orange; B. F. Cole, E. 
H. Murphy. 

BALTIMORE, MD.—Frank H. Callaway has been 
ee a franchise for an electric railway along the 

altimore and Liberty Turnpike. 

COVINGTON, KY.—The South Covington & Cincin- 
nati St. Ry. Co. has awarded the contract for con- 
structing its line between this place and Ludlow to J. 
Degnan & Co. at $80,000. The road will be four miles 
long and the construction will be commenced at once. 


MARION, O.—The Electric St. Ry. Co. has been in- 


work to begin about 
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corporated with a capital stock of $100,000; Pres. and 
Treas., Edward Durfee; Secy., Geo, Turney. 


TOLEDO, O.—J. B. Uhl, who surveyed the proposed 
route for the Toledo, Monroe & Detroit Exectric Ry., 


is reported as saying that the survey has been com 
pleted, and that the right of way has about all been 
secured. The company intends to begin the construc 
tion June 1. 

OSHKOSH, WIS.—J. K. Tillotson, Toledo, O., has 
been granted a franchise for an electric railway in 


this city. 

MOUNT PLEASANT, IA.—The Mount 
Ry. Co. has been incorporated; 
Smith; Secy. and Treas., J. 


Pleasant St. 
Pres., Dr. G. E 
MeCord 


KANSAS CITY, KAN.—The Quindaro Park Ele 
tric R. R. Co. has been incorporated to build a road 
3% miles long; capital stock, $200,000; J. DP. Moore 


Cc. C, Dail, L. F. 

QUEBEC, QUE.—A company has been formed by J. 
B. Laliberte, J. N. Gregory, B. Leonard, and others, 
with a capital stock of $200,000, to construct an elec 
trie surface or elevated railway in this city. 


ELEVATED RAILWAYS. 


OHICAGO, ILL.—The Northwestern Elevated R. R 
Co. has been granted the right to construct its ~~ 
posed line between Monroe St, and North Ave t is 
reported that the Alley Elevated R. R. Co. is investi 
gating the building of a spur from “th St 
Grove Ave., and thence to 5dth St 
Ave. 


Bird. 


to Cottage 
and east to Lake 


HIGHWAYS. 

NENNESSBEBE.-The Knox county 
proposes to construct about ten 
year, according to reports. 
OHIO.—The clerk of Hamilton county has been di 
rected to readvertise for bids for improving Carthage 
Pike. The itemized bids recently received for this 
work were published in our issue of April 26. 

ARKANSAS.—Bids are asked until May 15 for con 
structing a road in Mineral township, Pulaski county 
W. A. Compton, County Judge, Little Rock 


BRIDGES AND TUNNELS. 


BROOKLINE, MASS.--Bids are asked until May 22 
for an iron foot bridge about loo ft. in length. Ad 
dress the park commissioners. A. H. French, Engr 

HOLYOKE, MASS.—The city has been authorized 
to issue $150,000 in bonds to pay its share of the cost 
of a bridge across the Connecticut River to Williman 
sett. 

PHILADELPHIA, PA.—Appropriations have been 
made for the following bridges: Over the Schuylkill at 
the Falls, $300,000; Girard Ave., over Pennsylvania 
Ave., $28,000; 49th St., over West Chester & Philadel- 
phia R. R., $25,000; 17th St., $50,000; Duval St., $50, 
OO, Sixth St. and Alleghaney Ave., $80,000; Torres 
dale Ave., 360,000, 

PITTSBURG, PA.—The council has ordered the con 
struction of the proposed bridge over the Mononga 
hela River from South 22d St. to Forbes St. 


pike commission 
miles of roads this 






BALTIMORE, MD.—The mayor has signed the or- 
dinance appropriating $27,000 for a bridge over 
Gwynn’s Falls on the line of Columbus Ave. Other 


work is under consideration. 

BILOXI, MISS.—The bill authorizing the Biloxi & 
tuck Bay Bridge Co. to construct a drawbridge across 
Back Bay has been approved by the secretary of war 
and favorably reported by the house committee. 

OCEAN SPRINGS, MISS.—A company is being 
formed to construct a bridge across Fort Bayou: capi- 
tal stock, $10,000; Pres., Parker Earie; Secy., E. R. 
Bragg. 

CINCINNATI, O.—Bids are asked until May 26 for 
the construction of substructure, superstructure and ap 
proaches of Venice bridge, Colerain township. Fred 
Bader, Pres. Comrs., Hamilton county. 

DAYTON, O.—The city engineer has reported that it 
will cost $57,000 to make necessary repairs and to 
construct a new bridge at Main St. A bridge is also 
desired across the Miami River at Apple and AI- 
bany Sts. 

SPRINGFIELD, 0.—Bids are asked by the trustees 
of the water-works until May 24 for a lh)-ft. span 
iron or steel bridge, as stated in our advertising 
columns. Consult. Engr., J. D. Cook, Toledo. 

CHICAGO, ILL.—Capt. W. L. Marshall, U. 8S. Engi- 
neer Office, informs us that the following bids were re- 
ceived May 1 for swing bridges near Milan, IIL, the 
price in the first column being for a single track rail- 
way bridge and the second column for a highway 
bridge; $500,000 is available for this work: 


Mo. Valley B. & I. Wks., truss, steel.... 





enuctad $8,949 25,149 
Chicago B. & 1. Wks., high truss, steol ...... .. 1,494 3,994 
F. C. MeMath, Detpoit, riv. truss. triang., steel. 8,621 5,841 
Wisconsin B. & I. Co., pin connected truss, steel 7,430 4,970 
Mount Vernon Bridge Co., riveted truss, steel... 9,700 5,450 
Am. Bridge Wks,, Chicago, trues, steel and iron. 7,825 4,725 
C. L. Strobel, Chicago, pin connected truss, steel 8,2 5.100 
“ ee ee riveted truss, steel....... 8,200 

e @ “ plate girder, steel. ....... 8,650 - 
Youngstown B. Co., girder, steel and iron....... 9,100 4.335 
e se truss, steel and iron........ 8,30 jnnme 
Phoenix Bridge Co., steel....... miighediwideedsa. 8904 5,326 
A. & P. Roberts Co., Phila., pin con. truss, st’l.11,275 6.760 
King Bridge Co., truss, steeland iron............ 6,955 4.245 
Toledo Bridge Co., truss, steel........ .......... 7,888 4,748 
New Jersey Steel & Iron Co., truss, steel ........10,083 6,618 
Milwaukee B. & I. Wks., truss, steel and iron.. 8,700 4,200 
Wrought Iron Bridge Co., not stated...... occes+ 10,300 7,935 
EAST WHEATLAND, ILL.—Bids are asked until 


May 16 for the masonry and superstructure of a 150- 
ft. span steel highway bridge, 16-ft. roadway. Engr.. 
©. R. Rauchfuss, Joliet. A, S. Clow, Town Clk. 

WEST DULUTH, MINN.—The pres'dent has ap- 
proved the bill authorizing the construction of a bridge 
across the St. Louls River at this place. 

EUREKA SPRINGS, ARK.—There is talk of a bridge 
across the Kings River at this place. 

AUSTIN, TEX.—Press reports state that a storm 
April 29 carried away one span of the bridge at the 
Granite Mountain, a bridge at Marble Falls. 60 miles 


west of this city, and two spans of the bridge over 
Delaware Creek, west of Burnett. - ’ 


ooo brick, 


EVPRETT, WASH.—N. D 


Miller, Ch. Engr 
Northern Ry., 8 


Paul, writes us that the construe 


of the proposed tunnel at this place has not been de 
cided upon, but press reports continue to state ia 
coutractors are preparing bids for the Great Northern 
tunnel at this city; the innel to be 2.000 f long, ot) 
ft. wide and 30 ft. high, and the work requ mg 


54,000 cu. yds. of masonry and 2,000,000 f 


f timber 
OTTAWA 


ONT.—Bids are asked un May i4 f 


the construction of a steel bridge, composed f om 
swing span of 187 ft. and a fixed span of 2 f t 
carry the Canada Atlantic Ry ver t Soulanges 
Canal and public highway. J. H. Balderson, Secy 
Dept. Rys. 
WATER-WORKS 
NEWPORT, N. H. D. J. Mooney, Cik. Comrs 


writes us that plans for works will be « 
May 15 and that the material is being 
from the manufacturers. There will be 
of pipe and the works will be a 
earth reservoir, 
done by contract. 
BENNINGTON, V'T.—The Bennington 
reported as arranging for an additional 
stream in Stamford, 7 miles from the reservoir. An 
S to Gin. pipe will be laid 
WINDSOR, VT As a result of the fever 


it is stated that a new pumping sys 


npleter 
h 






boug dires 
about 10 miles 
gravity sysiem, W i 
Trenching and pipelaying will b 





epidenil 
em W ee idopted 





ind the old reservior abandoned 

GREENFIELD, MASS The commissioners have de 
elded in favor of raising the Jam of the present rese 
voir 14 ft., at a cost of about $15,000 

LBEOMINSTHR, MASS The own has voted to bor 


row $21,000 for new and S60) for 


water pipe sewers 
MONSON, MASS.--The town has been anthorized 
take a supply from Conant Brook 
NEWTON, MASS.--The council has authorized at 
expenditure of $77,000 for increasing the supply 
SOUTHBRIDGE, MASS. The Southbridge Water 
Supply Co. has been authorized to increase its capita 


stock and to take an additional! source of supp 
DOLGEVILLE, N. Y.-I ire asked until May 25 





for constructing works, as stated in our advertising 
olumns. Alfred Dolge, Pres. Comrs. 
BARLVILLE. N. Y The eitizens are reported as 


-onsidering plans for works. 

LOWVILLE, N.Y David M. Green 
poring specifications for works. It is 
commissioners will purchase the 
for the pipelaying 

NEW YORK, N Y.—Preliminary plans 
adopted for the proposed reservolr at Jerom: 
now being taken 


Proy, is pre 
stated iat the 


material and contrac 


have ee 


Park and 


sieps are toward securing the neces 


sary land. 
RIOQHMONDVILLE, N. Y.--It is stated 


will be built this summer. 


rROY, N. Y.—The commissioners have adopted the 
pans for the proposed new gravity supply from nea 
Grafton, estimated to cost $700,000, and have appointed 
Richard F. Hall superintendent of the construc 


aa Works 








tion 

VALATIB, N. Y.—The material is being purchased 
ucording to reports, and the construction of the works 
Will be commenced about June 1 

NORTHAMPTON, N, J.—The Citizens’ Water Co 
has been incorporated to construc work capital 
siock, $75,000; A., A. A. and H. M. Anderson, RK. ¢ 
surrington and others 


SEWELL, N. J.-F. J. Auspach’s water-works, in 
cluding windmill, tanks, et were destroyed by tire 
last week, at a loss of over $5.000 

GREENCASTLB, PA.—It is reported that the citi 
zens are debat‘ng whether to grant a franchise or 
construct works, 

LEBANON, PA.—The committee has decided to res 
ommend the construction of additional st 
voirs. 

PHILADELPHIA, PA.—Bids are asked until May 15 
for engine house, boiler house, 48-in. pipe, valves, etc. 
also for bu'iding stone and an electric traveling crane 
J. H. Windrim, Dir. Pub. Wks. 

QUARRYVILLE, PA.-—Bids are asked until May 2 
for constructing works, as stated in our advertising 
columns. W. U. Hensel, Pres. 

LONACONING, MD.—The eection May 1 resulted 
in favor of works, 264 to 77, and the construction will 
soon be commenced by White & Hallock, Wheeling, 
W. Va., to whom a franchise was recently granted, 
as stated in these columns. 

FLORENCE, 8. C.—Bids are 
artesian weil, as stated in our 
W. W. Hursey, Mayor. 

COLUMBUS, GA.—The company has 
tend the works into the annex if the city 
for 18 fire hydrants at $75 per year each. 

QUINCE, GA.—The post-master writes us that the 
report concerning works is incorrect and that no works 
are needed. 

MADISON, FLA.—The $16,000 of water-works bonds 
have been sold to B, ©. Lewis, Tallahassee, at YS cts. 

STARKE, FLA.—It is reported that this place wants 
works, 

NASHVILLE, TENN.—The committee is 
the adoption of the meter system. 

NEW ORLBPANS, LA.—Bids are asked until May 28 
for a new supply for the U. S. Marine Hospital, as 
stated in our advertising columns. Jas. M. Gassaway 
Custodian, 

MORGANFIBLD, KY.—The election 
sulted 321 in favor and 17 against works. 

SHBLBYVILLE, KY.—The franchise four works and 
electric lights has been sold to the Shelbyville Water 
& light Co. 

SOUTH CARROLLTON, KY.—It is reported that the 
town will accept a proposition from a citizen of Nash- 
ville for putting in works. 

ATTICA, ©.—The legislature has been petitioned for 
anthority to issue $10,000 in bonds for new works. 

McBAIN, MICH.—O. O. Dunham, Clk.. writes 1s 
that a commi‘tee has been appointed to secure esti-** 
mates for works, but that no contracts have yet bees 
awarded. 
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1 SR OTe citneme pave voted to ‘ssue $25,000 
Q bonds for works, for wh.ch p.ans w.l. now be pre- 
pared, W. H. Houk, Cy. Ck. . . 

HURON, O.—I1t 18 stated that works will soon be 
constructed, 

STEUBENVILLE, O.—Bids are asked by trustees 
unt May 24 for constructing works, as staced in our 
acvert.sing columus. Kugr., Wi.k.ns & Dav.son, Pitts- 
burg, Va, 

WHITING, IND.—The contract for the water-works 
intake has been awarded to Kemington & Cv.,, Cui- 
cagu. J. H. Brown, Supt. 

OHBBOYGAN, MICH.—The city has voted to issue 
$35,700 in bonds for improving the wo.ks. 

KALAMAZOO, MICH.—The committee has recom- 
meuded au appruprial.ou of $6,000 for the purchase of 
500 meters. 

LAnb ANN, MICH.—An election will be held May 
10 to vole on issuing $4,000 in bunds for works. 

ASTORIA, LULL.—Vlans are being considered for 
works, according to reports. 

OARLYLE, ILL.—The city has settled the water- 
works su.t by purchasing the works for $26,000. The 
works were bu.lt in ISS/ at a cost of $30,000, but the 
city claimed that the required pressure was never fur- 
nished. 

BODE, LA.—The citizens have voted to issue bonds 
for works, including 6-10. Mams and an elevated tan«. 

BRITT, LA.—The city recorder writes us that plans 
for works will soon be ready; population, 1,500. Engr., 
Fremont Turner, bes Moines. 

GRISWOLD, LA.—The contract for works has been 
awarded to the Fremont Foundry & Machine Co., at 
$5,800, us stated last week. 

JEFFERSON, LA.—The council is considering the 
question of works, for which $12,000 was recently 
voted. 

MINNBSOTA LAKE, MINN.—Bids are asked until 
May 1 for cons.ruc..ng works, inc.uding tank, w.nd- 
wii tower, wel:, etc. ‘Il. M. Keogan, Kecorder. 

Si. JAMES, MINN.—The citizens have voted to issue 
$30,000 in bonds for works and electric lights. 

CHERRYVALE, KAN.—The Cherryviale Water Co. 
has been incorporated by J. C. McMurray, Worcester, 
Mass,; J. M. Courtney, O. F. Carson and others; cap- 
ital stock, $350,000, 

CREIGHTON, NEB.—The contract for works has 
been awarded to the U. 8. Wind Engine & Pump Co., 
Batavia, LL, at $7,570, 


DELL RAPIDS, 8S. DAK.—G. R. Krause, Cy. Audr., 
wr.tes Us that the contract for constructing works bas 
been awarded to ©. W. Hubbard, Sioux Falls, at $10,- 
O80. There were six other bidders, including the U. 8. 
Wind Eng.ne & Pump Co.; Fairbanks, Morse & Co., 
lowa Coustruction & Mfg. Co., W. H. Wheeler & Co. 
and others. The other b:ds ranged from $11,740 to 
$16,000, 

GLASGOW, MO.—There were only five votes against 
putt.ng in works at the election lust week. 

SPRINGFIELD. MO.—Bids are asked until May 24 
for a 10,000,000-galion pumping eng:ne, 1,708 tons 24- 
ith. pine €lc., we Beal@u tl oul aavertisuang Cormulus, 
BR. C, Gwyn, Pres. Bd. 

KAS LLAND, TEX.—Works are to be put in, aecord- 
ing to reports, 

NORMAN, OKLA.—Plans for works, to cost $20,000, 
have been prepared by Richard Nevins, Jr., Cy. Kngr., 
berry. 

PERRY, OKLA.--It is stated that the construction 
of the proposed works will soon be com nenced; esu- 
mated cost, $00,000. nichard Nevins, Jr., Cy. Engr. 

DENVER, COLO.—The Wolfe Drain & Water Supply 
Co. bus been lucorporated by Jas. Wolfe, John Me- 
Artney and Syulph Ogilvy; capital stock, $5,000, 

FORT COLLINS, COLO.—Hendrie & Bolihoff, Den- 
ver, have been awarded the contract for a new boiler 
and pump, at $1,485. 

VICTOR, COLU.—The Victor Water & Gravity Co. 
has been incorporated by L EL, J. B. and EF. R, 
Downey; capliu stock, $50,000, 

BASLt LAS VEGAS, N. MEX.—The trustees are con- 
sidering a renewal of the franchise geanied to H 
kaymoud last year for works, 

VUYALLUI’, WASH.—An ordinance has been intro- 
duced propos.nug tv issue $00,000 in bounds for works. 

SVOKANE, WASL.—I'lans are being cons:dered, ac- 
cord.ug to reports, for a 15,000,000-galion reservolr, es- 
timaced to Cost $380,000, 

BAS: COTTAGE GROVE, ORE.—Bids are asked un- 
tl June 1 for $5.uu0 of 2U-year 7% water bunds. J. C. 
Siauner, Cy. hecdr, 

SAN FRANCISCO, CAL.—Bids are asked until May 
22 for suppiying this «ty and county with 30,000,000 
to 0V,00U,L000 gaulons of water dally. John A. Kussell, 
Clk, Jas. Denman, Chn. Com. 


SAN DIEGO, CAL.—Jos. A. Flint bas been appointed 
receiver of the San Diego Water Co. 

HAKTLAND, N. B.—It is stated that $3,500 will be 
spent at once for works. 

ALEXANDRIA, ON'l.—Potter & Folwell, Pittsburg, 
Pa., have been engaged to prepare plans fur works, 


ARTESIAN WELLS. 


BOONE, IA.—R. M. Mitchell, Cy. Engr., informs us 
that the contract for sinking an artesian well has been 
awarded to J. B. Milber & Co., Chicago. The bids 
will be published next week. 

HUBBAKD, TEX.—The artesian well has been com- 
pleted to 2,000 ft., and effurts are being made to raise 
funds for sinking it Suv ft. furtuer. 


IRRIGATION. 


TACOMA, WASII.—lress reports state that L. C. 
Diliman, of Spokaue, is in the city maturing a scheme 
for developing central Washington and offer.ng work to 
all the unemployed laborers in the state. The scheme 
is to dig three big irrigating ditches and pay the em- 
ployees their board, clothing and other expenses and 
the balance of their wages in interest-bearing bonds 
secured by land along the ditches. Mr. Dilman his 
two associates, J. M. Buckley, Spokane, and W. H. 
Smith, of this city. They have an option on 90,000 
acres of Noribern Lacie BR. LR. lund in central Wash- 


ington and propose that the chambers of commerce of 
Tacoma, Seattie and Spokane shall each appoint one 
person, the six making a board of directors, to man- 
age the company’s affairs. The company, if organized, 
is to contract for the purchase of these 90,00U acres 
and at once sell enough on loug installments with a 
stall cash payment to lay in sufficient tools and pro- 
visions to set the men at work. One ditch will ex- 
tend from Priest Rapids towards Prosser Falls, on the 
west side of the Columbia River, and irrigate 30,000 
acres; the second, from Wallula to Akiusworth, irrigat- 
ing 15.000 acres, and the third leaves Snake River 
near Riparia, at the crossing of the Union Pacific Ky., 
and traverses the Eureka flat through 45,000 acres. 

OAKDALE, CAL.—The Oakdale Irrigation Co. has 
authorized an expenditure of $12,000 for a crib dam. 

RIVERSIDE, CAL.—Geo. M. Pearson, County Surv., 
has prepared plans for a new ditch for the Souih 
Riverside Water Co., according to reports. 

NEW COMPANIES.—EIk Bayou Ditch Co., Visalia, 
Cal.; $10,000; M. M. Burnett, Tulare; iI. P. Vver- 
kins, Thos. Creighton.—VDaxton Irrigation Co., Keith 
county, Neb.; $5,000; G. F. Cooper, A. J. Sheridan. 

—itiverside Irrigation Co., Roswell, Idaho; $150,000; 
Judson Spofforu, W. P. Haru, A. J. Wi.ey, Bowe 
City. karwers’ Union Ditch Co., Star, Idaho; 950,- 
00u; =Pres., 38. S. Foote, Middleton; Secy., P. 8. 
Farmer, Dry Creek.——Keirnes Lateral trrigation 
Ditch Co., Greeley, Colo.; $100. 

SEWERS. 

PORTSMOUTH, N. H.—The city will spend $26,000 
this year for sewers. 8S. R. Garduer, Cy. Cik. 

kAKMINGHAM, MASS.—lress rep rts state that 
the ‘ocal officitats are ta:king of securimg 10 acres of 
land Lur lite Wilrauok ost we underuraia water, the 
disposal of which has caused much discussion. 

MEDFORD, MASS.—T. Howard Barnes, Cy. Engr., 
informs us that tne tollowing cuutracts have been 
awarded for material and labor on sections 5, 6, 7 and 
8 of the sewerage systew: Brick, bay State Brick Cv., 
Boston; cement, W. G. Nash, Boston; pipe, Portland 
Stone Ware Co., Boston; manhole trames and covers, 
Union Iron Works, Lynn; labor on sections 5 and 6, 
G. Cenedella, Milford; on 7 and 8, Geuuuro, Long & 
Little, South Bra:iree. The vids are pubiished uuder 
Coutract Prices. 

PITTSFIELD, MASS.—Bids are asked until May 14 
for constructing about 12,500 ft. of 18 to 6-in. pipe 
sewer; also for furnishing pipe, brick, etc., as stated 
in our advertising columns. Ernest W. Bowditch, 
Engr. 

NEW HAVEN, CONN.—Lawrence O’Brien has been 
awarded five contracts for sewers at $8,007. 

WALLINGFORD, CONN.—The city has voted to 
build sewers in three streets. 

AVON, N. Y.—The commissioners have engaged S. 
I). Backus, Canandaigua, to make surveys and plans 
for proposed work. 

BROOKLYN, N. Y.—The governor has signed the 
bill uuowing Lue city Lo spena >2,v0u,000 for construct- 
ing sewers. 

BUFFALO, N. Y.—Bids are asked until May 15 for 
constructing 18 to 10-in. brick sewers in four streets. 
J. E. Ransom, Secy., Pub. Wks.——The lowest bid for 
constructing a 24 to 15-in. brick sewer was that of 
Frank Cobb, at $11,413. The following bids were re- 
ceived by the board of public works on May 1 for 
constructing sewers in Abbott Road, Seifert, Peck 
and Pulaski Sts., respectively: 





William F. Barnes.... .... $1,999 ss aes $705 
Lids HN ee bbe snare $7,000 2,000 se ciall Td 
August Gisel ........ 6,960 1,888 $1,070 748 
hheuary Hurver ........ ‘teoed 2.20) 1,948 855 
Jacob Ritzman ...... - 7,078 2,024 1,156 748 
Charies W. werlin.... Oo Z.v00 1,25 Vol 
Fred. J. Martin..... ee. 5,008 1,925 1,186 quo 
hiwer Miguiuu ...... VB,uid luot 1,83J i2J 
We. Gh. Beste. ccc ceis 6,UU9 2,226 2,000 Ts 
Henry Kebbin.. ..... 6,U80 1,v09 1,335 Sw 
O. Kunobioch ....... arms gwe-s3 2,013 week U51 
Harrer & Hess...... - 5,898 2,000 1,060 Du 
John Munn .........- 6,405 1,916 1,268 8.0 


ROCHESTER, N. Y.—The city surveyor has been 
directed to advertise for bids for constructing an out- 
let sewer i Auviids Bi.; estimated cust, $2,000. 

TROY, N. Y.—Bids are asked until May 15 for a 
12-1n. pipe sewer im Fifteenth St. BE. Ogden Russ, 
Secy. bd. 

UTICA, N. Y.—The city surveyor has been directed 
to prepare plans for constructing a sewer in hewbie 
St. 

ELIZABETH, N. J.—Bids are asked until May 25 
for consiruct.ng 1,650 fi. of 24-in. p.pe sewer in Liv- 
ingstou St. N. K. Thompson, St. Cour. 

WOODBURY, N. J.—P.ans and spec‘fications for a 
system are being prepared and it is reported that tie 
council wil svou take steps fur the construction. 

PITTSTON, VA.—Potter & Fo.well, Pittsburg, have 
been engaged to make sucveys and pians for a compieie 
sysiem. ‘Lie surveys W..l be commenced at once, aad 
it .s boped that part of the system wii be constructed 
this season. 

BALTIMORE, MD.—Ordinances have been introduced 
in the council appropriating $42,000 for sewers in two 
streets. 

FORTSMOUTH, VA.—It is reported that active work 
on the sewerage system wil commence w.th.n a few 
days. The work is to be finished in two years and to 
cost $100,000. W. T. Brooke, Cy. Engr., Norfolk, is the 
cousu.t.ng engineer. 

TAMPA, FLA.—The council is aga'n discussing the 
question of constructing a sys:em, the planus for which 
were made last year by Geo. E. War‘ng. 

HENDBPRSON, KY —Geo. E. Waring. Newport, R. L., 
is engaged .n making plans for a system, and it is 
thought that $10,000 to $30,000 will be spent this year 
on the coastruction. 

BOWLING GRBPEN, O.—The question of improving 
the sewerage system ‘s being considered. 

FRANKFORT, IND.—Bids are asked until June 1 
for constructing the main sewer noted iast week ac- 
cording to reports. A. J. Hammond, Cy. Engr. 

INDIANAPOLIS, IND.—Contracts witl be awarded 
th’s month for constructing 5,044 ft. of sewers, and 
plaus are now be.ug prepared for additional sewers in 


16 streets.——Work ia now being done on sew 
here ng ewers to cost 
SAGINAW, MICH.—The board of public works has 
voted ‘n favor of construct.ng sewers in 14 streets: 
estimated cost, $54,410. c 
MINNESOTA LAKE, MINN.—It is stated that bic 
wll be received until May 15 for constructing a as. 
tem of sewers. Thos. M. Keogan, Recorder. 
LYONS, IA.—Plans are being considered for a sys- 
tem of sewers for the entire d.s.rict south of Main S¢. 
KANSAS CITY, KAN.—C. A. E/lis, Cy. Engr., has 
competed plans for sewers estimated to cost $12,000: 
BENTON, ARK.—It !s reported that Col. Uriah Lott 
eae to build a sewer system in this place to cost 


WACO, TEX.—Bids are to be asked for extending 
the sewer system, the contractor to accept c.ty bonds 
in payment. W. C. Cooper, Cy. Engr. 


STREETS. 


BURLINGTON, VT.—The “Free Press” suggests that 
the city take immediate steps towards repuving the 
streets, and that $20,000 be spent each year for five 
years for this purpose. 

BROOKLYN, N. Y.—The governor has signed the bill 
authorizing the city to spend $1,500,000 during 1804 
and 1895 for paving with granite blocks. 


MIDDLETOWN, N. Y.—Bids are asked until May 21 
for paving with asphalt blocks and brick, as stated 
in our advertising columns. E. M. Hamilton, Cy. Clk. 

MOUNT VERNON, N. Y.—The commissioner of public 
works has been directed to es plans for paving 
Fifth Ave., from First to Sixth Sts., with asphalt; 
estimated cost, $40,000, 

ROCHESTER, N. Y.—The council has adopted ordi- 
nances for paving two streets with brick; estimated 
cost, $18,600.——The lowest bid received for paving 
Scio St. with asphalt was from the Rock Asphalt 
Pavement Co., at $8,057; the other bidders being: War- 
ren-Scharf Asphalt Paving Co., $8,178; Rochester Vul- 
eanite Pavement Co., $8,628; Chambers & Casey, $10,- 
&S4; estimate, $11,300, 

SCHENECTADY, N. Y.—Bids are asked until June 
12 for paving about 2,000 sq. yds. of South Centre St. 
with asphalt. Lewis B. Sebring, Cy. Engr. 

TROY, N. Y.—Bids are asked until May 15 for pav- 
ing Franklin St. with brick on concrete. E. Ogien 
Ross, Secy. Bd. 

PHILADELPHIA, PA.—Bids are asked until May 
15 for paving private streets with granite blucks. M. 
Veale, Health Officer. 

WILLIAMSPORT, PA.—The opening of bids for er 
ing Pine and Third Sts. has been delayed for a week. 

BALTIMORE, MD.—Ordinances have deen adopted 
fot pav.ng and curbing 13 streets. 

LOUISVILLE, KY.—Contracts have been awarded 
for paving sidewalks in 15 streets as_fo.luws: Louis 
vile Artificial Stone Co., 2 streets, $6,2u0; Hexagon 
Tie Wak Co., 5 stree.s, $7,400; American Grau.te 
Co., 4 streets, $6,000; Fails City Artificial Stone Cv., 
4 streets, $8,200. 

AVONDALE, 0O.—B'ds are asked until May 28 for 
improving Harvey Ave. W. E. Wyune, Vilage Cik. 

MIDDLETOWN, O.—The Middletown Paving Co. has 
been incorporated with a capital stock of $25,uv0. 

NORWOOD, O.—Bids are asked until May 12 for 
macadam.z.ng Monroe Ave. Engr., J. M. Harper, Cin- 
e.nnati. 

ANDERSON, IND.—Fries, Barr & Moulden, Green- 
fie.d, are reported as having been awarded the con- 
tract for constructing about 10 miles of streets and 
sidewa_ks, to cost about $67,000. 

INDIANAPOLIS, IND.—The bourd of pubtic works 
estimates that contracts for 16,870 ‘in. fc. of paving 
with asphalt, brick and cement wil be awarded this 
mouth.—The city engineer is reported as mak.ug 
p.ans for paving 44 streets. 

DETROIT, MICH.—The lowest b'd for paving four 
streets with cedar b.ocks on concrete was that of the 
Talbot Paving Co., at $38,622. 

PEKIN, it.L.—Bids are asked until May 25 for 
paving with brick, as stated in our advertising col- 
umns. U. J. Albertsen, Chn, Com. 

MILWAUKBE, WIS.—The board of public works 
will advertise for b.ds this month for pav.ug several 
streets with aspha‘t, according to reports. 

ST. CHARLES, MO.—The mayor h.s advised the 
coune!] to ascertain the best material for paving Main 
St. 

HOUSTON, TEX.—Bids are asked unt:l May 14 for 
paving Texas Ave. with brick. J. ‘I. Browne, mayor. 

TORONTO, ONT.—H. D. Elis, Roadway Engr.. in- 
forms us that the bids for pav.ng Queen Sr. with Trin- 
idad asphalt ranged from $72,990 to $74,372. The work 
includes 17,395 sq. yds. asphalt on 6 ins. concrece 
foundation, 367 sq. yds. Scoria b:ocks reset in mor- 
tar, 312 sq. yds. Scor.a blocks on 6 ‘ns. coucrete foun- 
dat.on, 10,863 tin. ft. stra.gnt 4-in. stone curoing, 433 
lin. ft. circular 6-in. stone curbing, 12 lin. ft. circular 
stone curbing, 2 ft. radius, 11.438 iin. ft. gutter stone 
on 6 ins. conerete foundat.on, and 4,088 lin. ft. crossiug 
stone, 14 ins. x 5 ins., on 6 ins. concrete foundation. 

WINNIPEG, MAN.—The street comm‘ttee has rec- 
ommended that 11 streets be macadam.zed, leng.h 
26,730 ft., estimated cost $75,468, and that 13 streets 
be grave.ed, length 11 mies, estimated cost $51,166. 
The city eng:neer has recommended that Main St. be 
aved with brick, at an estimated cost of $00,000 to 
75,000. 


ELECTRIC LIGHT AND POWER. 


McKBESPORT, PA.—The committee has advertised 
for bids for an electric ight p.ant, according to re- 
ports. 

FOSTORIA, O.—It is reported that the business men 
are organizing an eectric Lighting company. 

NT GILBAD, 0.—The council bas granted a_20- 
ous taaiee for electric lights to Dennison & Gue- 
wyn, Delaware, O., but has not contracted for lght- 
ing. Propositions from others are asked. Geo. J. 
See. a rted that th cil i 

APEER, MICH.—It is repo a e coun is 
onde to advertise for bids for 20 lights for dive years. 

NEWBDRRY, MICH.—B:ds are asked unt!] June < 
for constructing an electric light and pumping plant 
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for the Upper Peninsular Asylum. C. W. Chase, Chn. 
Com. 

CUBA, N. Y.—A committee has been appointed to 
investigate the question of putting in an electric light 
p.ant. 

FILLMORE, Y.—It is reported that T. J. Camp- 
beil, vanes is  sahion arrangements to put in an elec- 
tric light plant to furn'sh light to this p!ace and Hume. 

JAMBSTOWN, N. Y.—The board of public works has 
been directed to make plans for the construction of 
two electric ght circuits for commercial purposes. 

MONTROSB, N. Y.—The council has appointed a 
committee of four to investigate the question of put- 
ting in an electric light plant. The Consumers’ Water 
Co. has offered to erect a plant if the village will pay 
$800 a year for ten arc lights. J. H. Corwin. 

OVID, MICH.—Bids are asked ‘until May 15 for con- 
structing an electric light and power plant. a & 
A. 3. Rose, Village Recdr. 

WAUKEGAN, ILL.—Bids are asked until May 14 
for 80 arc lights for three to five years. Henry Thacker, 
Cy. Clk. 

LANCASTER, WIS.—The city is reported as having 
granted an electric light and power franchise. 

MILWAUKEE, WIS.—Aldermen Muenzberg, Rade- 
maker and Renning are members of a committee ap- 
pointed to investigate the question of a municipal elec- 
tric light plant. 

ST. JAMES, MINN.—The village has voted to issue 
$30,000 in bonds for an electric light plant and for 
water-works. 

GRAND ISLAND, NWB.—Bids are asked unt!! 
16 for 25 arc gets of 2,000 c. 
Brininger, Cy. Clk. 

MONTREAL, QUE.—The power house of the Royal 
Electric Light Co. was destroyed by fire May 1; 
$100,000. 

NEW COMPANIES.—Bluestone Electric Light Co., 
Bramwell, Va.; $50,000; John Cooper, J. P. Bowen. 
Jenkins Jones.—-Greene County Electric Co., Rood- 
house, Ill.; $30,000; E. M. Prindle, Hamden Kelsy, J. 
A. Blaurock._—Crescent Electric Co., Chicago, IIL: 
$10,000; W. H. Adams, Chas. Cohenaur, Bernard Els- 
hoff.——Rose Electric Co., St. Louis, Mo.; $40,000; I 
5... se ee "9 Matilda Rose. Chesley Electric Co., 
Hoboken, N. J.; $100,000; W. S. Chesley, W. B. Gill- 


May 
p. for one year. C. W. 


loss, 





more, C. J. “Donohue, Jersey City. 
MISCBLLANHOUS CONTRACTS AND SUPPLIES 


STEAM PLANT.—San Angelo, Tex.—Bids are asked 
for a steam plant, as stated in our advertising co-umns. 
W. A. Guthrie, Secy. 

ELECTRIC TRAVELING ¢('RANE.—Pbiladelphia, Pa. 
~Bids are asked until May 15 for an electric traveling 
erane. Jas. H. Windrim, Dir. Pub. Wks. 

IRON WORK, ETC.—Cinuc‘nnati, O.—Bids are 
until June 5 for the brick work, stone work, iron work 
ete., for the main structure of the proposed new 
university building. Archs., Samuel Hannaford & Sons, 
Hulbert Block. 


DRAINAGH DITOH.—Elk Point, 8S. Dak.—It is 
stated that a drainage ditch is to be constructed from 
Norwegian Lake four mi‘les northwest to the S‘oux 
River. The ma‘n ditch will be 18 ft. wide at the top 
and 6 ft. at the bottom and 5 ft. deep. 


BUILDING.—Lawrence, Kan.—The state board of 
public works has awarded the contract for the con- 
struction of the building for physics and electrical en- 
g:neering abt the state universi ty to C. H. Holeraft. 
Topeka, at $36,933. The ‘egislature of 1893 appropri- 
ated $50,000 for the construction and equipment of the 
building. 


asked 


BIDS ASKED. 


Trenching and pipelaying, Syracuse, N. Y., until May 11 
Advertised in Engineering News, May 3. 

Paving, New Castle, Pa., until................May 12 
Advertised in Engineering News, May 8. 

Street improvements, Madison, O., until.......May 12 

Macadamizing, Norwood, O., until............May 12 

Stone curbing, Van Wert, O., until. .- May 12 

Paving, Davenport, Ia., until. ; ..-May 12 

Sewer materials, Pittsfield, Mass., until. .May 14 
Advertised, Engineering News, May 3 and ‘10. 

Sewers, Pittsfield, Mass., until................) fay 14 
Advertised, Engineering News, May 3 and 10. 

Lighthouse supplies, Tompkinsville, N.Y., until May 14 
Advertised in Engineering News, M ~~ 3. 

Water supply, Berwick, Pa., until. .May 14 


Advertised, Engineering News, May "3 and 10. 


Cement walks, Bond Hill, O., until. ..May 
Electric lighting, Waukegan, IIL, until. May 
Paving, Marshalltown, Ia., Ms Geraharetiacies . May 
Paving, Houston, Tex., until.................. May 
Bridge, Ottawa, Ont., until. ..............+4--. May 
Sewers, Buffalo, N. we until. a0 May 


Sewers, New Brighton, ’N. Y., until. . ébbiden J 
Cast iron pipe, 48-in., Philadelphia, Pa., until. -May 
Electric crane, etc., 'Philadelp ia, 7 hese: ..May 





- 
= 
= 
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Veter tte eee 


Paving, Philadelphia, Pa., until. J 
Water-works, Aiken, 8. C., until. j 
Jail, Blackshear, Ga., until......... y 
Electric plant, Ovid, Mich., until..............May 
Sewers, Le Mars, Ia., until.................... May 
Adveitised in Eng. News, April 26, May 3. 
Sewers, Minnesota Lake, Minn., until......... May 15 
Water-works, Minnesota Lake, Minn., until... .May 15 
Highway, Little Rock, Ark., until suse «as OR 
Artesian wells, Ennis, Tex., until..............May 15 
Electric lighting, London, Ont., until......... -May 15 
Sewer, Troy, N. Yup UMtib. .. 22. cccccccsceccces May 15 
Paving, Troy, NN. ¥.,. WG. 2. ccc cccccc cc ceden May 15 


Bridge, Bast Wheatland, [ll., until. ..May 16 
Electric lighting. Grand Island, Neb., until. ..May 16 
Cast iron pipe, Cleveland, O., until. as .. May 17 
Sewers, Brunswick, Me.. until. -May 17 
Advertised, Engineering News, “May 3 and 10. 
Sewer materials, Brunswick, Me., until. ‘ 
Advertised, Engineering New , _ 3 and to. 
Paving, Cincinnati, 0., until. -.»May 18 
Macadamizing, Pleasant Ridge, 0. until. .May 18 
Railway, 20 m., Texas Midland, Terrell, Tex. .May 19 
Laying sewer pipe, Concord, N. H., until. ..-May 21 
Advertised in Engineering News, May 3. 


Paving, Middletown, N. Y., until.............. May 21 
Advertised in Engineering teeing = 7 

Bridge, Renfrew. Ont., until. . »May 21 
Rridge, Calais, Ont.. until. .May 22 


Advertised in Engineering News, “May oe 





ENGINEERING 


NEWS. 


Bridge, Brookline, 
Water-works, Quarryville, Pa., until. 5 

Advertised, Engineering News, May 10 and 17. 
Water tower, Peoria, Ill, until. 


Mass., until. -May 22 


.May 22 


.May 22 








Advertised in Engineering Ne Ws, ‘May 3. 
Water supply, San Francisco, Cal.. until. ) 
Exeav., ete., Gov't. Bldg., Savannah, Ga. until. May 
Advertised, Engineering News, May 3 and 10. 
Life-saving station, Charleston, S. C., until...May 24 
Advertised, Engineering News, May 10 and 17. 
Bridge, Springfield, O., until. SPT e Fe 


Advertised, 
Pump'g eng., 
Advertised, 


Enginee ring Ne AWS. M: iy 10 and 17. 
pipe, ete., Springfield, O., until. May 24 
EK ngineering g News, May 10 and 17. 


Water-works, Steubenville, O., until. -May 24 
Advertised, Engineering News, May 10 and 17. 

Water-works, Dolgeville, N. Y., until. ‘ -May 2 
Advertised in Engineering News, May Ww. 

= wers, Elizabeth, N. J., until as .May 2 
Paving, Pekin, Ill., until. js Gan it alae © <a 
Advertised in Engineering "Net “Ws, May 10. 


Bridge, Cincinnati, until. - 
Street hnenorenenia. "Avondale, Oy 
Paving, Dayton, O., until. sistas 
Water supply, Marine Hosp., “'N. Orieans, La. 
Advertised, Engineering News, May 10 and 17. 
Water-works, Danville, Ky., until. .May 30 


‘until. 





Advertised in Engineering News, M: Ly 8 to 24. 
Electric lighting, Jackson, Tenn. until. ; June 1 
Sewers, Frankfort, Ind., until. wate June 1 
Elev yator, Gov't. Bldg., Galveston, Tex.. until. ..June 1 


Advertised, Engineering News, May 10 and 17. 


Water-w’ks bonds, E. Cottage Grove, Ore., until June 1 
Electric plant, Newberry, Mich.. until. . June 2 
Bridges, Fort Madison, Ia., until.... June 4 
Government Bldg., Haverhill, Mass., ‘until. June 5 
Advertised, Engineering News, May 10 and 7. 


Iron work. ete., Univ. Bldg., Cincinnati,O., until June 5 


Paving, Schenectady, N. Y., until. June 12 
Bridge, Hawkinsville, Ga., until. a June 13 
Advertised in Eng. News, May 3 to ‘June a 
Water-works franchise, Florence, 8S. C .No date 
Advertised in Eng. News, May 10 to al. 
Steam plant, San Angelo, Tex.... .. No date 
Advertised in Engineering News, May 10. 
CONTRACT PRICES. 
LEVBE WORK.—Memphis, Tenn.—Bids have been 


opened at the U. S. Engineer Office for 1,418,000 cu. 





yds. of levee construction on the ‘ower Mississippi 
front, the lowest bidders being as follows: Australia 
levee, Tim Sullivan, 334,000 cu. yds., upper section a 
Bids Received at Rockford, HL. for 
es 
= ¢ = z 
oe ‘ = 
a an . . 
- - 7 - 
. cc : 
S& $2 § 
; ™ 
Bidder. xg 2 & Ss 
2: += ¢ s 
Engineer's estimate. .--- 1901.70 3.00 1.30 
E. U. Blake, Dubuque, lowa....... coe ee 1,651.50 2.50 1.19 
Wilfred G. McConnell, Chicago......... ... 1251.10 3.00 ”) 
N. F, Keichert & Co,, Racine, Wis.......... 1.491.10 3.00 &5 
Gtimes & Moran, Elkhart, Ind.............. .96 .89'%4 2.91! w1 
Thomas Ennett, Rockford, Il.............. 1471.26 6.00 1.10 
Ai, TRI, FR Bin did. cducasiccsccecnnys’s 1401.11 4.00 82 
Rockford + onst’n Co., Rockford, Ill........ 1.60 .90 2.50 75 
Anderson & Lindquist, St. Paul, Minn..... 1401.25 4.00  .95 
C. W. Maynard, Maywood, IIl.... .......-- 1.95 80 
Dubuque Const'n Co., Dubuque, Ia........ 4.00 85 
Thomas H. Botham, Winona, Minn... 3.00 8&5 
Mall & Doan, Aurora, Ill...........--- 2.50 Rt 
McNulty & Watson, Chicago . 2.50 1.22 
Hallstrom, Hanson & Lundbe rg, “Rockford. 1.501.10 3.34 90 
‘Thomas Tole, 2 1.25 .99 2.25 67 
Kelley & Munsterman, Austin, Ill..........1.171.10 4.00 95 
M. Garretson & Co., Cincinnati..........-. 1.25150 3.00 1.30 
9% cts., and lower section at 914 cts.; Buckridge, M’ss., 
to Chotard, W. L. Withers, 116,000 cu. yds., 10% cts.; 
Brunswick, Miss., upper section, L. Ashfennburg, 187,- 


wo cu. yds., 
202,000) cu. 
126,000 cu. 
162,000 cu. 


11.74 cts.; lower section, James Carey, 
yds., 13% cts.; Matthews levee, section 1, 
yds., Robert Johnson, 16% cts.; sec. 2, 


yds., Pat Lamb, 13% cts.; sec. 3, 133.000 


cu. yds., Tim Su.livan, 9.98 cts.; sec, 4, 156,000 cu. yds., 
Robert Johnson, 11.99 cts. 
IRON AND BRASS WORK AND GATWDS.—Portland, 


Ore.—The water cominittee has awarded contracts for 
furnishing the cast iron, wrought iron and brass work 
for the gate chambers of the four reservoirs, and also 
for 65 30 to 6-in, gates. There will be 130 tons of cast 
iron work, which w‘ll require special patterns; 80 tons 
of wrought iron work, and 7,500 Ibs. of brass work. 
The bids for the cast iron ranged from 5.7 cts. to 10 
ets. per tb.; for the wrought iron, from 5.9 cts. to 8.5 
ets. and for the brass, from 17% cts. to 35 cts. per Ib., 
and the contract for each was awarded to the R'sdon 
Iron Wks.. San Francisco, the lowest bidders. The . 
contract for the 65 gates was awarded to John Barrett 
& Co., at $5,127.50, for the Galvin gates. 

PUMPING ENGINES.—Reading, Pa.—I. C. Fetter 
Secy. Comrs., informs us that the following vids were 
received May 1 for a 10,000,000-gallon compound con- 
densing pumping engine, to work against a head of 300 
ft., steam pressure of 90 Ibs. and duty of 110,000,000: 


a Steam P ump Co.. Buffalo. .. .$24,000 and $28,000 

F. Blake Mfg. Co., Og aE aE 53,924 
i R. Worthington, New York...... $32,500 and 35,500 
F.R.Deavoe & Co.Nordberg).P’t’b'g $32,000 and = 30.000 
Holly Mfg. Co., Lockport, N. Y. .$44,000 and 53,000 


E. P. Allis Co., Milwaukee. $75,000, $60,000 and 38.000 
Fraser & Chalmers, Chicago Déskeisnbneese eases $35,000 
Groshon H. D. Pump Co..New York $51,000 and 31.000 
A. J. L. Loretz, Brooklyn.......... $37,000 and 29,500 
Barr Pump Co., Philadelphia. ..............+++ $32,600 
Columbus, 0.—A. H, McAlpine, Supt. W. W., writes 


us that the city has awarded a contract for two 12,- 
000,.000-gallon pumping engines to the Holly Mfg. Co., 
at $103,000, the other bids being as follows: E. P 
Allis Co., $91,000; Geo. F. Blake Mfe. Co.. $100.000 and 
$113,000: Henry R. Worthington, $107, 000. The first 
engine is to he completed within 9 months, and the 
second within i4 months from April 26, 1894. 


SEWE 
Engr. 


RS.— Meridi 


ian, M 


based on the bidder doing 


material 


nishing cement, brick, iron 
covers, sewer pipe and Y 
mated to cost $41,052. 
about $95,000. 

Bidder. 
Howard Neeley ee 
Kansas City B. & C. Co 
Cc. M. Rubush. - 
D. L. W ardroper "& Co.. 
A. S. Johnson and 
eS err 
M. J. Condon 


Ciaubery, N 


Muir 
Guild & 
Van 


The pri 


Chattam 














Bros. = 


Sandt 


except cement, 


Whit 


ces of the 


foble & Wadiey. 
O’Sullivan.. 
4 Rubssg seen ss se 
lowest bid, 


and No. 


B99 


iss.—N M Brande 


eoumn No. 
all work 
2 upon the c 
pe, manhole fram 
ranches, 


N. Winetield 





o4, Tu 


that of Howard 





voga, Tenn., were as follows 
1 

(‘ust tron pipe . 1 tons, at Suu 
Brick masonry, 1,000 cu. yds.. +4) 
in - ae pipe connections, 500 ft oo 
: n ck sewer, 2,240 ft. (per foot) 2.15 
oo " ve 2,.2u0 * or 2.0%) 
3o * 1310 “ . 1.90 
a wo . Luo 
a8 in pipe sewer, incl. Y's. o.S40 f 1.10 
zo * - “ - 2.370 ** om 
18 ** : Re... TH 
> 2,88 ** ; 62 
12 * 1,600 * ‘ nO 
10 ** 6,510 * 40 
g 63,463 34 
6-in. slants with stop’rs for bk. sewers.. sO 
3S-in. riveted steel pipe, 100 ft.... 10 
ss we “ “so (CU. as. £2 

62 100 3.50 

Manholes, complete, 304.. ocee Se 
Concrete, 1,000 cu. yds..... ere . 2.00 
Pine lumber, 10 M. ft. B. M.... : 20.00 
Rock excavation, 100 cu. yds : 1.00 
Extri A excavi ition, 500 eu. vdes 6 
Pine lumber for sheeting, 10 M. ft... 15.00 
No. of working days to complete cont ract 150 


Rockf 


ord, Tb. 


writes us that the 


Charles E 


Stowell, Cy 


which are 
The approximate total 


n, Cy 


has sent us a statement of bids received May 
for the proposed system of-sewers, 


1 
1 being 


and fureishing ali 


ty fur- 
es and 
esti 
cost is 


$40.93 
36,97 
"36, B16 
46.46 
49.220 
52,307 

Neeley 


» 
S800 
1.25 


Loo 
Loo 
1.00 
10.00 


Engr 


contract for constructing sewers in 











the Fifth St. sewer distriet will be awarded to Thos 
Tole. Rockford. The bids were as follows 
Sewers in the Fifth St. Sewer District 
—- ——-Y's, extra - 
= ssn ¢ & = 2 a a 
x a irae ie = @ 2 gat © - 
= 3 ° : as = = = 
$f Sf 8 S8& ¢ Sab 3 
"8 S'S OT axvates = 2.4 
8 a ae es G 5s 9 § 
oe 2 Se ae = a 2 
= @e <2 so sos oc © 6 es fe & = 
9.) OO Ba i oe 8 ie 78 S ..% $ $ ‘ 
1,10 .751.25 1.00 .70 .50 .49 66.00 40.00 15.00 115 00 16.00 . 
85 .651.501.00 .60 .45 30 45.00 30,00 10.00 95.00 15.00 12,611 
80 .70:1.25 1.00 .75 50.35 40.00 30.00 10.00 100,00 17,00 11,748 
75 .01.501.25 .75 .40 .3045.0035.00 8.00 65.00 12.00 10,384 
5.56.9 L.3L 1.01 677) 157) 41 49.45 32.56 12.27 84.70 11.88 9,050 
3) .651251.00 .62 45 4012.35 .39.15 17.10 90.00 25.95 12,967 
72 1401.00 .70 46 30 40.00 30.00 12.10 120.00 14.00 1 1,689 
63 55 YO .70 45 30 .20 60.00 4000 14.00 70.00 15.00 9,993 
75 651.20 1.00 .75 .50) 230 65.00 35.00 15. 0 100.00 22.00 12 
.72 62 .88 .68 49 .38 .24 48.00 35 00 15.00 100.00 11.00 1 625 
68 511.00 80 .60 .40 225 45.00 35.00 15.00 100.00 22.00 10,449 
-72 -79 1.80165 1.05 .75 .55 60.00 45.00 45.09 125.00 12.50 12,455 
76 701.21 1.12 .75 60 405000 30.00 8.00 75.00 8.25 11,124 
90 (77 1 10 OO FR 68 £40 47.00 30.00 16.50 37.00 14.95 13,480 
15.55 2.10 1.80 1.20 90.60 55.00 50.00 10.50 100.00 12.50 11,206 
55 .39 . ‘ 59.00 35.00 10.00 85.00 14.00 8,744 
87 731.05 00 60 50 .3) 50.00 30.00 ny 10 00 11,834 


1.15 1.30 2 60 2.00 1.30 1.00 1.00 90.00 40.00 60.00 100.00 20 


WATER-WORKS SUPPLIES 
Contracts have been 
as follows: 






awarded by the 


S, ETC.—Lancaste 


00 19,508 


r, Pa. 


water committee 


Trenching, Herman Schweers, at 15 cts. 
per cu. yd. for earth excavation and 35 cts. for rock; 
hauling pipe, Henry Wolf, at 35 cts. per gross ton; 
stop boxes, Wm. Wohlsen, at 34g cts. per sq. ft.; pipe, 
Reading Foundry Co., at $22.85 per tou; pig lead, Mar 
shall & Rengier, at 3.9 cts. per Ib.; special cusungs, 
J. Thompson & Co., Philadelphia, at 2.1 cts. per Ib.; 
stop valves, J. Thompson & Co., 4-in., $6.60; @in., 
$10.50; S-in., $17; 10-in., $22.90; 12-in., $29: fire hy- 
drants, J. Thompson & Co., 4-in., double nozzle, with 


two 2\- 


4-in., 
and 
at 74 ct 


DREDGING. 
Hains, U. 8. 


eu. ya. 


frost 


in. hose 


s. each. 


Bidder 


Chas. 


Lynn Dredging Co., 
Chas. H. 


Moore & 


ing bids have been 
for the Patapsco St. 


appropri 


nozzles, 
with one steamer 
case, $2 


Portland, 
Engineer Office, 
bids April 21 for dredging, the price 


measured in scow: 


and 
3.75; ferrules, 


frost case, 
two 2i4- in. 
Flinn 


hose 


Me.—Lieut.-Col. Pe 


received 
being In ce 


the fo 


complete, §2 


nozzles 


«& Breneman, 


eter C 
llowing 
‘nis per 


3. ge 3° 
= =a 
g=2 73 5 
Se. See os ae 
BSE FSF Bes 
a a = 
W. Anthony, Fall River, Mass. .. 38.7 17.8 
Lynn, Mass... .31 36 15% 
Hamilton & Sawyer, Chebeague, Me.27 
Souther, Boston, Mass.... .31 
Wright, Portland, Me..... .19% 

SEWER MATERIALS.—Baltimore, Md.—The follow 
received for furnishing materials 
sewer, for which $50.000 has been 

ated: Sewer blocks—Matthew Gault & Son, 
Feaney & Peach, 


$123.99 per 1,000 or $3.60 per 1 % yd.: 
1 


$109.25 


Star Granite Co., 


$3.10; 
(Quarry 


Womble, 


and $2.95; 


James Peac 
$110 and $3; 
MecClennahan & Bros., 
Co., $132.49 and $3.78. 
Virginia pine $15 per 1,000 ft., 
$12.48 and 


$20.45; 


Bro » $119 
we E. Cavey, $ 
$125 and $3.45; 
Lumber—Stork 
white pine 


$22; 
August Heinneman, 


and $3; 
115 and 
Mystic 
& Co., 
r-. 
$12.™)., 





400 


and $22. Rubble stone—J. G. Schwind, $1.84 per cu. 
yd.; J, H. Atkinson, $1.74; J. G. Curley & Co., $1.59; 
Mystic Quarry Co., $1.65. Sand—Lydia E. Elliott, 
6 cts. per cu. yd.; Frank Fallon, 72 cts.; J. J. 
Gallagher, 74 cts. Hand made brick—Daniel Donnelly 
& Sons, $7.60 per 1,000; Smith & Schwarz, $7.40. Ce- 
ment—National Supply Co., Cumberland cement 97 cts. 
per bbL, and German Portland $2.38: B. Wallace & 
Co., Cumberland $1.25, Portland Joppa $2.70, Anson 
$2.65, North's $2.50; Willlam W. Clarke & Son, Port- 
land $2.394%; John Bullock & Sons, Round Top $1.05, 
Germania $2.60. 


SEWERS.—Medford, Mass.—T. Howard Barnes, Uy. 


ENGINEERING NEWS. 


cts.; sewer 
about $30,% 


Kalamazoo, Mich.—E. B. Camly, Haydenville, O., has 
offered to pave East Main St. with Hayden blocks, at 
$1.37 per sq. yd.; total cost, about $11,160. 


Louisville, Ky.—Chas. V. Mehler, Ch. Engr., writes 
us that contracts for paving have been awarded at 
about $1.71 per sq. yd. for original construction. These 
prices are higher than those published in our issue of 
April 12 because of the slower collection, as original 
construction is paid for by private property owners and 
is a lien on the property, whereas reconstruction is 
practically cash, being paid from the general tax fund 


ipe, 5 cts.; red brick, $15 per 1,000; total, 





May 10, 1894. 





light locomotives, report orders on hand for some stee! 
works locomotives, a sma‘l mine locomotive for the 
Pacific Coast, a heavy mogul engine and 4 saddie tahk 
engine fer logging roads, also some plantation engines 
and a small extra narrow gage engine for Brazil. 
BROWNELL & CO., of Dayton, O., manufacturers of 
boilers, engines, etc., have added to their boiler equip 
ment a 20-ft. pair of extra long steam driven plate 
bending rolls, enabling it to make boilers 20 ft. long in 
two sheets. They have shipped a stand-pipe, 20 x 100 ft.. 
to Paris, Ill, and have a contract for one, 16 x 125 ft.. 
for Warrensburg, Mo. The company reports a growing 
business and works running full time. It has _pur- 
chased the entire plant of the Sioux City Engine Works 


SecA write uae 


Engr., informs us that the following b ds have been re- of the city. All other conditions remain the same. and will remove it to Dayton. 


Bids Received for Constructing Sections 5 and 6 of the Medford, Mass., Sewerage System. 
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Farth excav., 0 to 8 ft., 13,880 cu. yds....................088 $ .70 ¢ .38 ¢ .75 $61 ¢ .20 ¢ 54 ¢ 65 ¢ .65 ¢ .55 §¢ .70 ¢ O48 ¢ .77 §¢ CO ¢ .10 ¢ .74 § 53 § .20 ¢ .30 
” o B* 4 | (3,960 We ind deetnes t9skkd cance. Ye 47 = =61.00 -% 1.10 -90 85 85 -9 1.00 1.00 = 3.00 (ie .95 4246 -90 50 
. ™ ae 70 sa Rout 2ake hasten eh inane s 1.20 1.00 1.60 1.15 2.00 1.25 1.25 1.00 1.7%5 1.90 1.25 .77 2.40 1.70 1.50 1.45 .90 -15 
Rock - oe =—] = 5O FS kedpeean nd cate Pied 5.00 4.85 5.00 4.50 6.00 5.00 4.00 6.00 5.00 4.00 -10 5.00 6.00 65.00 4.50 400 6.00 3.50 
“ “ GS“ 44“ nO Ss sine tik oh nce maeaie Ac 6.00 5.90 8.00 4.50 9.00 6.00 4.25 6.00 6.50 5.00 10 7.00 6.00 5.00 6.00 5.25 6.00 5.50 
* “ Mm 10 " abi b06- Henk sake eases 7.00 0.00 10.00 4.50 12.00 8.00 5.00 6.00 8.00 6.00 10 10.00 7.00 5.00 8.00 6.50 6.00 7.00 
es I Be Ns DU cacbnekce geescrevecewauéneesssusine 6.00 4.20 5.00 4.50 5.50 5.50 5.00 6.00 5.00 6.00 4.75 6.00 6.00 5.50 5 60 5.75 8.00 5.00 
Concrete masonry, 200 cu. yds...... wale 4.00 1.75 3.50 4.00 2.00 5.00 5.50 4.00 5.00 5.00 4.15 3.00 5.50 5.00 4.50 3.75 4.50 2.50 
{ubble stone masonry, 10 cu. yde ........... puke iawes vee os 5.00 2.00 3.50 3.00 4.00 6.00 6.00 4.00 4.0) 5.00 6.00 4.00 6.00 3.00 6.00 7.00 7.00 2.50 

Pipe sewer, 8 to 12-in., 9,810 lin. ft 10 .09 .10 10 .10 15 .09 -05 10 15 12 .10 a .10 -12 .08 15 .18 i 

os " 1518 * 4199 “* 15 13 15 15 .20 .20 15 12 13 .20 19 10 19 .18 25 -12 -25 -20 
Pipe chimneys, soo ; 10 .09 10 05 05 10 04 04 .08 .10 .05 05 15 .10 06 10 -05 10 
Sub-drain pipe laid, WO en eaC igh g ids iu coments eee ‘ye 25  .18 ee J -20 AT 20 5 6 16 20 22 19 2 2 
Spruce lumber in place, 2M. ft. B. M............... 40.00 22.00 30.00 50.00 40.00 40.00 35.00 35.00 30.00 35.00 40.00 35.00 30.00 38.00 35.00 40.00 30.00 25.00 
Sree ER vO, ee ORs Che s o dns phagecscctsseesasksscdvapes 30 25 35 25 40 40 30 35 -60 0 25 50 1.00 30 30 -30 -50 14 


Ep estan ERT UES NSS OPT Terre $17,260 $21,656 £18,472 ¢18,676 £17,916 £18,288 $23,294 $22,524 $19,198 $24,870 $21,228 $21,398 $16,809 $¢23,714¢12,876 
Total bids received for portions of Sections 7 and 8............ 20,757 14,282 20,677 17,889 22,822 17,812 19,049 19,379 19,690 22,698 19,065 22,577 24,923 21,340 21,867 18,459 24,194 14,576 


ceived for constructin 
of sections 7 and 8, of the sewerage system. 


PIPE, HYDRANTS, ETC.—St. Paul, 
tracts have been awarded by the water commissioners 
as follows: Harrison & Howard Iron Co., Bessemer, 
Ala., cast iron pipe, at $18.74 per ton, f. o. b. cars in 


: on NEW COMPANIES.—St, Louis Electric Brake Co., 
METAL MARKET PRICES. ,. Hast St. Louis, Ul; $2,000,000; J. L. Black, Samuei 
LEAD.—New York: 3.4 to 3.42 ets. Chicago: 3.3 Resh and W. V. Wolcott.—Milwaukee Steam Pump 
Minn.—Con- ets. St. Louis: 3.2 cts. & Purifier Co., Milwaukee, Wis.; $50,000; Geo. 

NAILS.—Pittsburg: 95 cts. to $1 for wire, and 8 to Lynch, G. G, Husely and E, A. Gies.—Chicago Bi- 
© ets. for cut at mill. ae ; Baek oe., ne ani = yy 7. 

maare es , : TO pe Og eae Malette, G. P. Everhart an ram T. rt.— 

FOUNDRY AND PIG IRON.—New York: Florida Engineering & Construction Co., Chicago, IIL; 


sections 5 and 6, and portions 


$10.50 to 


St. Paul; South Park Foundry & Machine Co., special 25 itts : 0 50. Chicago: > te a 
castings, at 24 cts. per Ilb.; Northwestern Wheel & bye Pittsburg: $10 to $11.50. Chicago: $10 to $150,000; ). S. Ryan, Albert T. Otto and 3 ag 
Foundry Co,, St. Paul, fire hydrants, at $34 each; St. 7 aa Cowan.——Florida Engineering Co., Kingsford, ms 


Paul Foundry Co., a and manhole covers, at 
$10.50 and $10 each; Nick Feyen, drayage, 57 ets. 
per ton. 


TRACK MATERIAL.—New York: angle bars. 1.25 to 75,000; Louis McLain, Sanford, Fla.; J. K. Miner. 
1.4 cts.; spikes, 1.5 to 1.75 cts.; track bolts, 2 to 2.1 Pemberton, Fla., and W. B. W. Howe, Jr., Charles- 
cts. with square and 2.15 to 2.3 cts. with hexagon nuts. ton, S. C,—— Elliott Air Brake Co.. Philadel- 


Chicago: angle bars, 1.25 to 1.4 cts.; spikes, 1.7 to 15 hia, Pa.; $5,000,000; incorporated in West Virginia.— 


SHWERS.—Brockton, Mass.—The contract for con- cts.; track bolts, 2.3 to 2.35 cts. with hexagon nuts. yeneva Construction Co., enton, N. J.; $20,000; J. B. 
structing section 8 of the sewerage system was awarded RAILS.—New York: 24.00 at eastern mills and Reilly, of Trenton, and John T. Dolan, of New York.— 
to the National Construction Co., Boston, at $23,319, at tidewater; old rails. $11 for iron. and $0 for steel; Kittanning Brick & Fire Clay Co., Kittanning, Pa.: 
as stated In our issue of April 19. F. Herbert Snow, Cy. light rails, $22 to $24; girder rails, $20.50 to $22. Pitts- $30,000; Treas., 8. C. Martin, Pittsburg, Pa.——Sumner 
Bugr., informs us that the bids were as follows, 1 be-  hurg: $24’ for standard sections. Chicago: $25 to $27; Brick & Tile Co., Sharpsburg, Pa.; $5,000; Treas., H. 


ing based on the retention in the contract of a clause 
compelling the employment of Brockton laborers only 
und at the rate of $2 per day of nine hours, and 2 
being for a contract without this clause. The bids 





Robinson.—New Lisbon & Manahawkin Short Line 

Construction Co., Camden, N. J.; $50,000; D. E. Oulver. 

45 Montgomery St., Jersey City, N. J.; B. Wright, 38 

Park Row, New York.—-Strait Smith Co., Bayonne, 

| He E sin ee SRA BAe Cis N. J.; $25,000; Emmett Sm‘th.——Pennsylvania Brick 

——- —— —————— OEE ee ee ce eT Mie. a, Seats oh: eet x G. 

Bids Received for Constructing Section 8 of the Sewerage System, Brockton, Mass. ‘lay.——Glazier Headlight Co., Rochester, N. Y.; $6,000; 

National Lucian A. Joseph Met'p'n Andrew W. Dennis Elias C. Glazier and . H. Elliott, New York.——Santo 

Const’n Co. Taylor. Long.  Const'n Co. Bryne. O'Connell. Domingo Central Construction Co., Jersey City, N. J.; 

osama uisecin oleate vibe ale ob ekeetiadeaiy - ieee ae Meee ee ae ae: 

‘ 9 ft..16.580 cu.yds.$0,69 $0.53 $0.84 $0.68 $0.80 $0.65 $1.05 $0.90 $1.20 $0.80 $1.00 $0.80 $1.00 $0.80 aan sae . Fontes ER Ct oath was 

9 to 15 fe eae $8 100 1:15 36 1.25 1.00 1.05 .90 1.40 .8 1.59 1.10 1.50 1.10 een.eee; M. Dodge, New York; F. G. Ingersoll, New 
mHe2. 8 6'BOOCO—”:*C«*C*CECSd2DESOd2=sd21 2.50 «2.20 1.05 .90 1.60 .90 2.00 160 2.25 1.50 aven, Conn. 


old rails, $10.50 for iron and $9.50 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.3 to 1.5 cts.; angles, 1.2 to 1.35 


Charles 
McDermott. 


Excav., 


’ a 20 - 1.86 1.40 1.90 1.50 3.00 2.70 1.06 .90 2.00 1.20 2.50 2.00 2.75 2.00 
Brick masonry, 380 cu.yds.... .12.00 12.00 12.50 12.00 11.75 11.75 10.65 10.65 20.00 12.00 12.0 11.70 15.25 15.25 soz — - nasieslondinee tn 
Conere onry, 100 cu. yds.. 5.00 5.00 2.75 2.50 5.00 5.00 5.25 4.50 6.00 5. 6.00) 5.110 8.00 ef , 
Rabble masonry: 20 cu. ye... 3.00 3.00 3.00 270 5.00 5.00 6.65 5.75 8.00 6.00 6.00 5.00 8.00 8.00 ADVERTISEMENT. 





Laying pipe sewer, 13,688 lin.ft. 13.13.08) 07 
: subdrain, 15,423 lin. ft. .1 15.18 .14 

s chimneys, 450 lin, ft. 30 30) 08 .CS 
iron pipe, 24 lin. ft..... 0 30) 300 25 20 
Lumber in place, 10 M. ft. ....40.00 40.00 40.00 35,00 





$28,826 


Amount of bid, (1) city labor. .$27,435 
$24,154 


Amt. of bid, (2) contract labor. $23.3090 


show an increase of from 15% to 62% for city labor 
over the price bid for contract labor, the average in- 
crease of all the bids being 28 


ASPHALT PAVING.—Fort Wayne, Ind.—The lowest 
bid for paving West Washington St. with asphalt was 
that of the Barber Asphalt Paving Co., at $2.77 per 
sq. yd. If this bid is accepted press reports state 
that the company will erect a $10,000 plant In this city. 


PAVING MATERIALS.—Worcester, Mass.—The com- 
mittee on highways has received the following bids 
for paving materials: Samuel Fowler, Northbridge, 
curbstone, 43 cts. per lin. ft.;  1S-in. flagstone, 48 cts. 
per lin. ft.; 24-in., 68 ets.; circular curb, 68 cts. per 
lin. ft.; block paving, $1.50 per sq. yd.; large corners. 
$3.75 each; small corners, $2.72 each; Wm. Reed 
& Co., Graniteville, Mass., 45 cts., 40 cts., 70 
ets., 7) cts., $1.69, $4 and $3, respectively; Webb Gran- 
ite & Construction Co., 48 cts., 40 cts., cts., 60 cts.. 
$1.60, $4 and $3 (recommended for acceptance); Ken- 
neth MeKay, Valley Falls, block paving. $1.40 per sq. 
vd; Quiney Granite Co., $1.40 per sq. yd. 


LAYING STREET PAVING.—Worcester, Mass.—fhe 
“Spy" states that the committee on highways will rec- 
ommend the awarding of the contract for laying street 
paving for the coming season to C. O. Richardson at 
the following prices: Brick paving, 20 cts. = - yd; 
briek on edge, 2 ets.: gutter and crosswalks, 22 ets. ;: 
eurbstone, 8 cts. per lin. ft.; circle curb, 15 cts.; flag- 
stone, 10 ets.;) bleck paving, 25 ets, per sq. yd.;  cor- 
ners, DO ets 

BRICK PAVING.—Bellevue, Pa.—J. M. Simeral, Secv. 
Council, writes us that the contract for paving Lincoln 
Ave., with one layer of brick has been awarded to 
MeCready & Rosser, Braddock, at the following prices: 
Paving, $1.35 per sq. yd.: grading, 21 ots. per sq yd.: 
eurbing, dressed, 60 cts. per. lin. ft., and rough, 20 





$31,172 $31,804 


14 .W Hi OS. (ae oe ee oe ae oe 
a «a0 2 2 0 2. 2 aw 2a |e 
Al 10 0 1 2D DD © £2 20 
320) 30) «1.00 1.00 2.98 100 3.0 5.00 FO BO 


35.00 35.00 40.00 40.00 50.00 40.00 40.00 55.00 40.00 30.00 


$47,747 
S27. 753 





31,804 $49,675 
$30,658 





$40,078 
$31,498 





$26,185 $27 GAT 


cts.; tees, 1.4 to 1.6 cts.: universal mill plates, 1.15 
to 1.35 cts.; steel plates, 1.2 to 1.3 cts. for tank, 1.35 
to 1.4 cts. for shell, 1.55 to 1.6 cts. for flange, 1.75 to 2 
cts. for ordinary firebox, 2 to 2.25 cts. for locomotive 
firebox. Pittsburg: beams. 1.2 to 1.25 cts.; channels, 
1.2 to 1.25 cts. ; angles, 1.1 to i.2 cts.; tees, 1.25 to 
1.35 cts.; universal mill plates, 1.1 to 1.2 cts.; steel 
plates, 1.15 to 1.25 cts. for tank, 1.3 to 1.35 cts. for 
shell, 1.4 to 1.45 cts. for flange, 1.75 to 4 cts. for fire- 
box. Chicago: beams, 1.35 to 1.4 cts.; channels, 1.35 
to 1.4 cts.; angles, 1.3 to 1.4 cts.; tees, 1.5 to 1.6 cts.; 
universal plates, 1.3 to 1.35 ets.; steel plates, 1.35 
to 1.4 ets. for tank. 1.5 to 1.6 cts. for shell, 1.6 to 2.1 
ets. for flange, 2 to 5 ets. for firebox. 


INDUSTRIAL NOTES. 


THE HALL SIGNAL CO., of New York, N. Y.,. has 
a contract to equip the section of the Philadelphia & 
Reading R. R. between Philadelphia and Jenkinstown 
with its automatic electric signals, the normal position 
to be at danger. 


THE RHODE ISLAND LOCOMOTIVE WORKS, of 
Providence, R. L, have delivered five compound en- 
gines to the Lake St. Blevated R. R., of Chicago, and 
will deliver five more in a few weeks. They are du- 
plicates of the engines built for the company when the 
railway was first started. 


THE YOUNGSTOWN BRIDGE ©OO0.. 
., is building four spans for the Richmond 


Youngstown 
& Dan- 


ville R. R., and has also been awarded the contract 
for the State Exposition buildings at Springfield, 11., 
and the new Lyceum Theatre at Memphis, Tenn. 

PORTER & ©0O., Pittsburg, Pa., builders of 


H. K. 


WORKS. 
NOTICE TO CONTRACTORS. 


Notice is hereby given that proposals will be 
received by the Board of Water Com mission- 
ers of the village of Dolzeville, N. Y., until 12 
o'clock noon on the 25th day of May, 1894, for 
the construction of a gravity system of Water 
Works. 

Proposals will be received for ‘‘ The Works’ 
complete, or for furnishing materials and per- 
forming work under the following sub- 
divisions: 

1. Furnishing pipe and special castings. 

2. Furnishing valves, valve-boxes and cov- 
ers, and hydrants. 

3. Trenching, pipelaying and backfilling. 

4. The Reservoir. 

The whole of the work must be completed 
on or before the Ist day of December, 1894, 

The Board of Water Commissioners reserves 
the right to reject any and all bids. 

Plans for the foregoing work may be seen 
and examined at the office of the Board of 
Water Commissioners in the village of Dolge- 
ville, N. Y. Blank forms of proposal and 
contract, together with specifications, will be 
furnished upon application to W. H. Bacon, 
Secretary of the Board of Water Commis- 
sioners. 

ALFRED CLOLGE, 
Pres‘deni of the Board of Water Com- 
19-1t missioners. 


Dolgeville, N. ¥., May 1, 1894. 





ENGINEERING NEWS. 















PROPOSALS FOR SEWER MATE- 
RIALS. 
NOTICE TO CONTRACTORS. 


SPRINGFIELD WATER-WORKS. 
NOTICE TO CONTRACTORS, 


OS aE 





Sealed proposals will be received by 
Trustees of Water-Works of the city 
Springfield, O., at their office in said 
until 12 o'clock noon of Thursday the 
day of May, 1894, as follows: 

For furnishing approximately 12,500 lineal 
feet, 1,708 net tons, of 24-inch casi iron pipe, and 
approximately three tons of ordinary special 
castings, together with the necessary flanged 


the 
of 

city 
2tth 


VILLAGE OF BRUNSWICK, ME. 


sealed proposals for furnishing Brick, Cem- 
-. Vitrified Sewer Pipe, Cast-iron Pipe and 
‘anbole Castings, will be received by the 
-ower Committee of Brunswick Village Cor- 
,ration, of Brunswick, Me., at the Assessor's 
fice in said village until 12 M. of Thursday, 


CAS? [RON PIPE AND SPECIALS FOR WATER AND GAS. 


Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, 
eee Ue. N. ¥. anafocturers of Lead Pipe and Plumbers’ Materials. W hole- 
sale Kastern Agents Akron Vitrified Sewer Pipe. 





May 17, 1894. 
The award of the contracts, if awarded, will 
made as soon thereafter as practicable. 
.pecifications for the furnishing of the above 
vaterials can be seen at the office of Ernest W. 
Row ditch, 60 Devonshire street, Boston, Mass. 
All proposals must be made upon blank forms 
furnished by said village corporation, and 
must be accompanied by a certified check for 
the following amounts: 


With bid on brick.............. . $200 

= “« © coment.........ccseee 100 

= “ “ vitrified sewer pipe.. 200 
« “ goast-iron pipe......... 25 


manhole castings.... 150 


The quantities required are approximately 
as follows: 
Brick, 200,000 
Cement: 450 bbls. Rosendale; 100 bbis. Port- 
land. 
Vitrified Sewer Pipe: 
12,500 ft. 6” pipe, including branches, 
4,000 “ a” “ o 
3,700 ** 10’ 
2,800 “ 19”" 
5,800 “ 18” 
Cast-iron Pipe: 
36 ft. of 18’ 
48 “oe . a” 
Manhole Castings, 120 sets of frames and 
covers. 
The Sewer Committee reserves the right to 
reject any or all bids. 
ERNEST W. BOWDITCH, 
18-2t Chief Engineer. 
NUTICE TO SEWER CONTRACTORS. 
BRUNSWICK VILLAGE CORPORATION, | 
MAINE. | 


Sealed Proposals for building about five and 
six-one hundredths miles of pipe sewers will be 
received by the Sewer Committee of Bruns- 
wick V llage Corporation, Maine, at the Asses- 
sor’s Office in said Village until 12 (M.) of Thurs- 
day, May 17h, 1894. 

The award of the contract, if awarded, will 
be made as soon thereafter as practicable. 

All Proposals must be on olank forms fur 
nished by said Village Corporation, and must 
be accompanied by a certified check for $1,000, 
drawn on some National Bank, and made pay- 
able to the Treasurer of Brunswick Village 
Corporation. | 

Some of the approximate quantities are as | 
follows: | 

13,000 linear feet of 6’ sewer. 


“ 
“ . 


“ “ 


a a ee 
—-  °  - 

—_* 29.9 
2: «eye < | 


400 cubic yards of brick masonry in man- 
holes, 

36,000 cubic yards of excavation at various 
depth-. | 
Bricks, pipe, cement, and iron castings will 
be furnished by the village. Plans can be seen, 
and specifications, forms of contracts, and pro- 
posals obtained, at the office of Ernest W. Bow- 
ditch, 60 Devonshire street, Boston, Mass. The | 
Sewer Committee reserves the right to reject | 

avy or all bids. 
ERNEST W. BOWDITCH, 


18-2t Chief Engineer. 





PROPOSALS FOR STEAM PLANT. 
| 


Proposals are wanted for installing an 80 | 
HP. Compound Engine, with boiler, pump, 
heater and extractor and all connections com- 
plete. Apply for particulars to 

W. A. GUTHRIE, 

Secretary of Electric Light Company, 
19-1t San Angelo, Tex. 


Notice to Bridge Builders and 
Contiactors. 


A civil engineer, graduate of the Troy Poly- 
technic, with fifteen yeirs’ experience in con- 
struction, aesires to meet right party to 
epvter into partnership for contract work. Has 
had extensive experience in deep founda:ions 
of various kinds, including the sinking of ten 
caissons, cofferdams, water-works, sewers, 
tunnels, railroad work, ete. Has extensive 
acquaintance with engineers. to fur- 
nish of the capital. 

Ad CONTRACTING ENGINEER, 

17-tf Engineering News. 





Desires 





| copies of which may be had at this office or the 


For; 
Best Results 
USE THE 


WARREN FILTER, 


—MANUFACTURED BY— 


CU M BER LAN D M FG. Co., Boston, Mass. 
Chicago Office, 616 Chamber of Commerce. 





1821. 


- , 
ee 


~< 


1888. 


COLUMBUS 


( M i 
Rtas | woos 
: she s Offices, 222 & 224 So. Third St., 





PHILADELPHIA. 
MANUFACTURERS OF 


Boiler Tubes, Wrought Iron 
Pipe and Fittings. 


WRITE FOR PRICEs. 






— 
SOOOSSSSSSSOSSSHSSSSSOOSSSSSOSSOSES 
* 


Electric Railway and Light, 


Smoothness of motion, Pise a Specialty. 


absolute safety and high 
speed are among the good 





qualities possessed by 


OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co 38 Park 
Row, New York. 


CITY OF PITTSFIELD. 


Sealed proposals for the furnishing of any of 
the following materials will be received by the 
Board of Commissioners of Sewers of the City 
of Pittsfield, Mass., up to hour of 12 (noon) on 
the fourteenth day of May, 1894, at the City 
Hall of Pittsfield, at which time and place all 
persons competing are invited to be present. 
The proposals will then be opened and read 
and no proposals will be received after that 
time, except upon the rejection of all proposals 
then presented. 

Specitcations for the furnishing of materials 
can be seen at the office of Ernest W. Bowditch, 
60 Devonshire Street, Boston, Mass., and at 
the office of the Board of Sewer Commission- 
ers of the City of Pit:sfield, Mass. 

All proposals must be on the blank ‘orms 
furnished by the said Board and must be ac- 
companied by a certified check for one hun- 
dred dollars on bid for brick, fifty dollars on 
bid for cement, fifty dollars on bid for man- 
hole castings, and ove hundred dollars for bid 
for vitrified pipe. Approximate quantities re- 
quired: 

Hard-burned brick, 100,000. 

Cast Iron Manhole Covers and Rims, 4¢. 

Rosendale Cement, 350 bbis. 

Portland Cement, 100 bbls. 

Vitrified Pipe (Akron or its equivalent): 

6-inch and branches, 6,000 feet. 


——_——_—$——_— rrr 


CITY OF PITTSFIELD. 
NOTICE TO CONTRACTORS. 


Sealed proposals for constructing about two | 
and one-half (2%) miles of pipe sewers, in the 
city of Pittsfield, in the Commonwealth of 
Massachusetts, will be received by the Board 
of Commissioners of Sewers of said city, at 
their office in said city until 12 (noon) of Mon. 
day, May 14, 1894, when they will be opened 
and read in the presence of the competitors 
All proposals must be on the blank form fur. 
nished by said Board, and must be accom 
psnied by a certified check payable to the said 
city for five hundred dollars. Pipe, brick. 
cement, iron pipe and iron manhole castings 
will be furnished by said city. Plans and 
profiles can be seen, and the specifications and 
form of contract obtained at the above office- 
No bid will be received in case the bidder 
has not looked the work over on the ground. 





Said Board reserves the right to reject any Sinch = Le r 
and all bids. a ae 
JOHN H. MANNING. 18-inch — 


CHARLES W. KELLOGG The right is reserved to reject any and all 
JAMES L BACON : bids, should it be deemed for the interest of 
Board of Commissioners of Sewers of the City | the City of Pittsfield to do so. — re 
of Pittsfield, JOHN H. MANNING, 
: JAMES L. BACON 
ERNEST W. BOWDITCH, ® 
18-2t Sectaien. CHARLES W. KELLOGG, 


ns | FOArd of Commissioners of Sewers of the City 
TREASURY DEPARTMENT, OFFICE SU- 


ising Architect, Washington, D. C., April a 

rvising Architect, ington, D. C., Apn a . 

Bp. 1891.--Sealed proposals will be received at ERNEST W. BOWDITCH, 
this office until 2 o’clock P. M. on the 23d day Engineer. 
of May, 1894, and opened immediately there- 

after, for all the labor and materials required 
for the excavation, foundations, basement and 
area walls, basement columns and I-beams, 
etc., of first floor construction, temporary 
drainage, etc., for the U. S. Court House, 
Post Office, etc., at Savannah, Georgia, in ac- 
cordance with the drawings and specification, 


18-2t 





TO BRIDGE CONTRACTORS. 


State of Georgia, County of Pulaski, } 
Court of Ordinary, Hawkinsville, Ga., - 
April 28, 1894. ) 
Bids, plans and specifications are solicited 
for placing two (2) sixty-feet iron spans in 
place of the present wooden approaches to the 
drawbridge across the Ocmulgee River in said 
county. I will pass upon all bids, etc., that 
may be sent in at twelve o'clock noon on 
Wednesday, the 3th day of June, 1894, at my 
office in Hawkinsville,Ga. The right to reject 
any and all plans and bids is reserved. For 
further information apply to 





office of the Supermntendent at Savannah, 
Georgia. Each bid must be accompanied by a 
certified check for a sum not less than 2% of 
the amount of the proposal. The right is re- 
served to reject any and all bids or to waive 
any defect or informality in any bid should it 
be deemed in the interest of the Government 
todoso. All pro 8 received after the time 
stated will be :eturned tothe bidders. Pro- 
posals must be inclosed in envelopes, sealed 
and marked, “Proposal for Excavation, Foun- 
dations. Basement and Area Wallis, Iron Floor 
Construction, etc., for the U. S. Court House, 


addressed to JEREMIAH OU ROURKE, Sunes o: 3. Mosier. 
ee tnoal waper | 18-6 Ordinary, Palaski Co. 


STANDARD RESERVOIR AND TIDE GAUGE, 


For Use ON Reservorrs, HakBors, KIVERS, IRRIGATION CaANaLs, ETc. 


The apparatus is small, compact, simple in adjustment, easily set up. It plots automati- 
cally a continuous curve for one month, one week, or one day, as may be tired. Has been 


req 
for gevecss ace on some of the Principal Reservoirs and Harbors of the United States 
and Mexico, greatly reduced. 


For circulars and information write to 


STANDARD GAUGE CO., No. 24 Haven Bidg., Buffalo, N. Y. 















| 


pipe and specials for pump connections as 
may be required and shown by detail draw 
ings. Also for trenching and laying said pipe 
and special castings. 

Also one Pumping Engine, capable of pump 
ing ten (10) million gallons of water per 
twenty-four hours to an altitude of 250 feet 
into a standpipe 30 feet in diameter ; 
foundations for said machinery. 

Also a boiler plant with easy capacity to 
furnish one and one-half times the power re 
quisite for the propulsion of said machinery 
when working to its maximum capacity. Also 
for live steam Feed Water Purificr for entire 
boiler plant, with extra set of pans for same. 
Also foundations and settings for said boilers 

Also for two or more 24-inch valves 

Also for one iron or steel bridge, 100 feet 
clear span, with 16 feet roadway, capable 
of sustaining a moving load of 100 pounds 
per square foot of floor area, with safety factor 
of five. Alsotwo stone abutments under said 
bridge. 

Specifications, forms of proposal and forms 
of contract will be furnished from and after 
May 18, 1894, from and after which date also 
the necessary general and detail drawings 
will be ready for the examination of bidders. 

The Trustees expressiy reserve the right to 
accept such bids for machinery and boilers as 
in their Judgment will best subserve the in 
terests of the city; and to that end the right 
is hereby expressly reser:ed to carefully ex- 
amine, determine aud be governed by the 
measure of economy in current performatce 
of machinery and boilers offered, their prob 
able immunity from breakage or imperfect 
action; also as to perfection and particular 
mechanical design, and also as to the satis 
factory antecedent and present performance 
o similar or identical machinery and boilers 
in actual service elsewhere. 

Subjeci to the express right to reject any or 
all bids. 


also 


E. C. GWYN, President, 
C. NAGLE, 
CHAS, A. BAUER, 


Trustees 
J. D. COOK, Toledo, O , 
Consulting Engineer 


Springtield, O., May 2, 1894. 19-2 


S—— es 


|{TO WATER-WORKS CONTRACTOLS 





| 


——_—_——_— 
I 


Sealed proposals will be received at the office 
of the Water-Works Trustees of the City of 
Steubenville, Ohio, until 12 o’clock noon, May 
24, 1894, for furnishing all material and per- 
forming all labor necessary for the construc 
tion of a new water works plant for the above 
city. 

The work to be done embraces the following: 

Part .—Furnishing Cast Iron Pipe. 

-“ » rd Valves 


2.— and Fire Hy- 
drants. 
Part 3.—Hauling and Laying Pipes and 
Valves. 


Part 4.— Constructing Reservoir 


“ §— Pump Well and Tun- 
nel. 


Part 6.—Constructing Wet Well and Infilu- 
ent Pipes. 
Part 7.—Furnishing Two 3,000,000 
Pumping Engines. 
Part 8.—Furnishing Boiler Plant. 
“ 9.—Constructing Boiler 


“ 


Gallon 


and #ngine 
House. 


The Water-W orks Trustees reserve the right 
to reject any an‘? all bids. 

Pians and specifications can be seen and 
forms of proposals secured at the Council 
Chamber, Steubenville, or at the office of the 
Engineers, Westinghouse Building, Pitts- 
burgh, Pa., after May 19, 1894. 

By order 


Water-Works Trustees. 
WILKINS & DAVISON, 


19-2t Engineers. 


i 


SPIRAL WELD PIPE FOR SALE... 


About 60,000 ft. of &in. New Spiral Weld 
Steel Pipe, including Couplers: 30 ft lengths; 
number 16 gage; price, 35 cents per foot, f. 0. b. 
Chicago; guaranteed pressure, 500 Ib. per 
square inch. Address F. K. BOWES, 5 Grand 
Pacific Exchange, Chicago. 19-1t 


For Other Proposals see Page X XI. 
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THE “EUREKA” STREET SWEEPER. 


We have found it! Those having experience in street cleaning, and having practically tested street cleaning machines of 
every make, agree that our improved ‘ Eureka” Street Sweeper excels al) others, and possesses all essential qualities of a per) 


street cleaning machine, as witness the following: 


THE BOARD OF STREET AND WATER COMMISSIONERS. 
Dear Sire: Newark, N. J., Feb. 23, 1834. 


We adopted your ** Hureka’’ Street Sweeper after a fair trial of all the improved machines in the market, and found its 
advantages to be, first, ability to turn machine in its own length, without dragging the broom; second, lightness and duju. 
bility; third, perfection with which it performs its work; fourth, simplicity and ease of handling by inexperienced inv 
without getting out of order; fifth, low price of your machine, Yours, ete., 


CHARLES MARSH, Gen. Supt. of Works. 


Ee eed 





TWO-HORSE IMPROVED “EUREKA” STREET SWEEPER. 


We can deliver these machines in three days from receipt of order.) 


Our patent box hub encloses the axle and effectually protects all working parts from dust and dirt, preventing clogging and 
insuring constant free working ; while our patent triple ratchet holds the axle always in the direct centre and prevents wabbling 
und damage. Our sweeper, thus working free and steady, lasts longer, performs better work, in less time than other sweepers, 


and is less wearing upon horses. The ‘‘ Eureka’? makes ‘‘a clean sweep’’ wherever it goes, and cannot be excelled for quantity 


and quality of work. It is made of the very best material, and though its construction is perfect and complete, it is yet so simple 


that inexperienced hands can operate it successfully from the start without damage to any part ; it simply being required that the 
oil wells be filled once a week. 
Having superior facilities for manufacturing, we are enabled to produce at a minimum cost that which we claim the ‘ Eureka 


to be, as a street cleaning machine—the maximum of quality, durability and effectiveness 


Correspondence solicited. Information promptly furnished and prices quoted on application Address 


THE LEWIS & FOWLER MF'’G CoO., 


SOLE MANUFACTURERS, 
OFFICE, 28 SANFORD STREET, BROOKLYN, N. Y. ’ 


Also Manufacturers of Electric Snow Sweepers and Cars for Street Railways. 





